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DATA HANDBOOK SYSTEM 


Our Data Handbook System comprises more than 60 books with specifications on electronic compo- 
nents, subassemblies and materials. It is made up of four series of handbooks: 


ELECTRON TUBES BLUE 
SEMICONDUCTORS RED 
INTEGRATED CIRCUITS PURPLE 
COMPONENTS AND MATERIALS | GREEN 


The contents of each series are listed on pages iv to vill. 

The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 

When ratings or specifications differ from those published in the preceding edition they are indicated 


with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 


Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 


Information on current Data Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. | 
Product specialists are at your service and enquiries will be answered promptly. 
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ELECTRON TUBES (BLUE SERIES) 


~ The blue series of data handbooks comprises: 


T1 Tubes for r.f. heating 
T2a Transmitting ieee for communications, glass types 
T2b Transmitting tubes for communications, ceramic types 
T3 Klystrons 
T4 Magnetrons for microwave heating 
T5 Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 
T6 Geiger-Miiller tubes 
T8 Colour display systems 


Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 


T9 ~—_— Photo and electron multipliers 

T10 Plumbicon camera tubes and accessories 
T11 Microwave semiconductors and components 
T12 Vidicon and Newvicon camera tubes 

113 Image intensifiers and infrared detectors 


T15 Dry reed switches 


T16 Monochrome tubes and deflection units 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 
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SEMICONDUCTORS (RED SERIES) 


The red series of data handbooks comprises: 

S1 Diodes 
Small-signal silicon diodes, voltage regulator diodes (< 1,5 W), voltage reference diodes, 
tuner diodes, rectifier diodes 

S2a Power diodes 

S2b ss Thyristors and triacs 

$3 Small-signal transistors 

S4a Low-frequency power transistors and hybrid modules 

S4b ~— High-voltage and switching power transistors 

S5 Field-effect transistors 

S6 R.F. power transistors and modules 

S7 Surface mounted semiconductors 

S8a Light-emitting diodes 

S8b _—s— Devices for optoelectronics 
Optocouplers, photosensitive diodes and transistors, infrared light-emitting diodes and 
infrared sensitive devices, laser and fibre-optic components 

S9 Power MOS transistors 

$10 Wideband transistors and wideband hybrid IC modules 

$11 Microwave transistors 


$12 Surface acoustic wave devices 


$13 Semiconductor sensors 
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INTEGRATED CIRCUITS (PURPLE SERIES). — 


The purple series of data handbooks comprises: 


EXISTING SERIES Superseded by: 
1C1 Bipolar ICs for radio and audio equipment ICO1N 
iC2 Bipolar ICs for video equipment ICO2Na and |CO2Nb 
IC3 ICs for digital systems in radio, audio and video equipment ICO1N, 1CO2Na and ICO2Nb 
IC4 Digital integrated circuits 
CMOS HE4000B family 
IC5 Digital integrated circuits — ECL ICO8N 
ECL10 000 (GX family), ECL100 000 (HX family), dedicated designs 
iC6 Professional er integrated circuits | ICO3N and Sapplement to IC11N 
IC7 Signetics bipolar memories 
IC8 | Signetics analogue circuits IC11N 
1c9 Signetics TTL logic ICOON and IC15N 
IC10 —_Signetics Integrated Fuse Logic (IFL) ; IC13N 
1C11 Microprocessors, microcomputers and peripheral circuitry IC14N 
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NEW SERIES 


ICO1N 


ICO2Na 


ICO2Nb 


ICO3N 


ICO4N 


ICOSN 


ICO6N* 


ICO7N 


ICO8N 
ICOON 
IC10N 


IC11N 


Supplement 
to IC11N 


IC12N 


IC13N 


IC14N 


ICTSN 


Note 


Books available in the new series are shown with their date of publication. 


Radio, audio and associated systems 
Bipolar, MOS 


Video and associated systems 
Bipolar, MOS 
Types MAB8031AH to TDA1524A 


Video and associated systems 
Bipolar, MOS 
Types TDA2501 to TEA1002 


Integrated circuits for telephony 


HE4000B logic family 


CMQS 

HE4000B logic family — incased ICs 
CMOS 

High-speed CMOS; PC74HC/HCT/HCU 
Logic family 


High-speed CMOS; PC54/74HC/HCT/HCU — uncased ICs 
Logic family 


ECL 10K and 100K logic families 
TTL logic series 


Memories 
MOS, TTL, ECL 


Linear LSI 
Linear LSI 


Semi-custom gate arrays & cell libraries 
ISL, ECL, CMOS 


Semi-custom 
Integrated Fuse Logic 


Microprocessors, microcontrollers & peripherals 
Bipolar, MOS 


FAST TTL logic series 


(published 1985) 


(published 1985) 


(published 1985) 


(published 1985) 


(published 1984) 


(published 1986) 


(published 1984) 
(published 1984) 


(published 1985) 
(published 1986) 


(published 1985) 


(published 1985) 


(published 1984) 


* Supersedes the ICO6GN 1985 edition and the Supplement to ICO6N issued Autumn 1985. 
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COMPONENTS AND MATERIALS (GREEN SERIES) 


The green series of data handbooks comprises: 


C1 


C2 
C3 
c4 
C5 
C6 
C7 
C8 
c9 
C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
c19 


C20 
c21* 


C22 


Programmable controller modules 
PLC modules, PC20 modules 


Television tuners, coaxial aerial input assemblies, surface acoustic wave filters 
Loudspeakers | 

Ferroxcube potcores, square cores and cross cores 

Ferroxcube for power, audio/video and accelerators 

Synchronous motors and gearboxes 

Variable capacitors 

Variable mains transformers 

Piezoelectric quartz devices 

Connectors | 


Varistors, thermistors and sensors 


Potentiometers, encoders and switches 
Fixed resistors 

Electrolytic and solid capacitors 

Ceramic capacitors 

Permanent magnet materials 

Stepping motors and associated electronics 
Direct current motors 

Piezoelectric ceramics 


Wire-wound components for TVs and monitors 


Assemblies for industrial use 
HNIL FZ/30 series, NORbits 60-, 61-, 90-series, input devices 


Film capacitors 


* To be issued shortly. 
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SECTION A 
GENERAL PROPERTIES OF MANGANESE-ZINC 
AND NICKEL-ZINC FERRITES 


MnZn and 
NiZn ferrites 


INTRODUCTION 


The Ferroxcube* range of manganese-zinc and nickel-zinc magnetically soft ferrites are intended for 
use as core material in coils and transformers operating over a wide range of frequencies. Ferroxcube 
is aceramic material, manufactured from high-grade raw materials of controlled composition; the 
composition defines the electrical and mechanical properties. 


Ferroxcube products are made by a sequence of ceramic techniques: mixing, pre-firing, milling, drying, 
shaping by pressing or extruding, sintering and machining. The finished products have a stable structure 
and high electrical resistivity. This electrical resistivity allows them to be used at high frequencies with- 
out the eddy current losses becoming prohibitively high. Ferroxcube is made in a wide range of 
permeabilities. 


Ferroxcube cores are available in convenient shapes such as potcores, square cores, E and |-cores, 
EC-cores, X-cores, U-cores, toroids, aerial rods, yoke rings, screw cores, rods, tubes, beads, cores for 
magnetic recording and special materials for proton accelerators. 


Potcores, square cores, E and |-cores and X-cores enable well-defined air gaps to be used without 
introducing appreciable stray fields. In this way the permeability of the material may be reduced to an 
effective value at which core and copper losses are matched. The dependence of the permeability on 
temperature and time is furthermore reduced to values that guarantee correct operation of the 
equipment. 

This section contains comprehensive data on manganese-zinc and nickel-zinc ferrites and their various 
grades. 


When ordering cores or associated parts, such as coil formers, adjusters and mounting parts, please _ 
quote the 12-digit catalogue number for the product in question given in the device data. Whenever 

this number ends with ‘zero’, the actual delivered goods may bear a different figure which is for 

logistic purposes only. 

So if you order e.g. type 4322 021 30180 you may receive 4322 021 30182. 


* Our trade name for magnetically soft ferrites. 
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MnZn and 


NiZn ferrites 


APPLICATIONS 


The various grades of Ferroxcube, the forms in which they are available and their principal applications 
are listed in the table below. 


grade 


SE4 
3E5 
3F3 
3H1 
3H2 
3H3 
4A4 
4B1 
4C6 
4D1, 4D2 
4E1 


3H22, 

3F1, 4E2, 
4L2, 4M2, 
8C11, 8C12 


8A5, 8C1, 
8E1, 8E2, 8E21, 
8X1 


core shapes and some preferred applications 


yoke rings 

rods and tubes 

potcores and square cores 

potcores, square cores and cross cores 

yoke rings 

rods and tubes 

E, EC, ETD, U and | cores, square cores 

E, ETD, square cores 

potcores, square cores, screw cores 

E and | cores, toroids, potcores, square cores 
H cores and toroids 

potcores and square cores 

square cores, toroids 

ETD, square cores . 

potcores, square cores, cross cores 

tubes, rods, toroids 

potcores, square cores 

frames for i.f. transformers, rods and tubes 
frames for i.f. transformers, rods and tubes 
potcores, square cores, toroids, frames for i.f. transformers, rods and tubes 
frames for i.f. transformers, screw cores, rods and tubes 
rods and tubes 


special-purpose ferrites developed for resonant cavities for particle 
accelerators. A technical discussion is usually necessary to determine the 
correct material for this type of application. 


cores and structural material for magnetic recording heads. 
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SYMBOLS, TERMS, DEFINITIONS AND BASIC FORMULAE 


This list of symbols is based on the recommendations of |EC Publications 50, 125 and 401. Where 
symbols or formulae are used in connection with one application, material or core only, they are 
explained in the relevant section or data sheet. 


symbol 


Amin 
Ae 


Ae min 
AL 


DF 


units 


definition 


nominal value of the minimum cross-sectional area. 
effective cross-sectional area. 

minimum effective cross-sectional area. 

inductance factor = L/N?. 


Note: unless otherwise stated in this Handbook, Aj, is the 
inductance factor in nH. 


ampere-turns. 
flux density. 
saturation flux density. 


remanence: flux density remaining after magnetization to 
saturation and removal of the external field. 


peak flux density. 
core constant: Cy = 2(/A). 


disaccommodation: the fractional change of permeability of a 
magnetic material measured at a constant temperature over a 
period of time after cessation of a disturbance 


_ B12 
My 


D 


- disaccommodation factor: obtained by dividing D by the first 


measured relative permeability (at tz) and the logarithm of the 
ratio of the measuring times 


U1 — HQ 
De =——_—__—_ 
L412 log(to/ty) 
Times ty and tg are given in the core data. 
voltage at fundamental frequency. 
voltage at third harmonic. 


space (copper) factor: proportion of the winding cross section 
occupied by conductor. 


frequency. 
magnetic field strength. 


coercivity: the value of the external field strength for which the 
flux density is zero after the material has been magnetized to 
saturation. 
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OF 


K=! 


6 March 1984 


peak magnetic field strength. 


direct current. 

effective magnetic path length. 
inductance. | 

number of turns. - 

specific power loss in core material. 
inductance quality factor. | 


effective series resistance of an inductor due to hysteresis losses 
inthecore. 


Curie temperature: the temperature at which a ferromagnetic 
material becomes paramagnetic. 


effective volume of a core: the volume of an ideal toroid of the 
same material and having the same magnetic properties: 


Z(R/A)> 
Ve= SIO/A2\2 2° 
. ~(2/A?2) 
turns factor: number of turns for an inductance of 1 mH. 


temperature factor of a core without air gap. The original 
definition in IEC 133 


_ 40 — Mref 
H reflO — Ores) 


_ 0,47(AL@ — AL ref) 
AYE ref C1 (0 — Aref) 


where @ is the applied temperature, was superseded in 1976 by the 
definition in [EC 367-1: 


_ 40 — Mref 
Hobref (9 — Pref) 


_ 0,47(AL@ — AL ref) 


ALOAL ref C1 (9 — Oref) 
The second definition is required for new, close-tolerance products, 
and for products whose properties are guaranteed over a wide 
temperature range. 


temperature coefficient of a core with an (ground) air gap. Where 
Me is the effective permeability, of the core, 


Oy ~ OF Ue. 
Alternatively, 
Oy, = oF CyAL/ug. 


These approximations hold for fairly small changes in ue or AL 
over the temperature range considered. 


a 


Symbols, terms, definitions and basic formulae 


BF 


7B 


Ma 


Me 


Mj 


Urem 
KA 


M6 


tT! 


oC 


MnZn and 
NiZn ferrites 


d.c. sensitivity constant for a core: 
Me — FeA 


UekeA 
where fed is the relative incremental permeability of the core. 


BF = 


eddy-current and residual loss constant at a given frequency, 


_ measured at B< 0,1 mT. The corresponding R/L value is given by 


R/L = 2mfy tan 6 
Hj 
air-gap length. 
hysteresis constant: 
ARh 

"BY Bue2mtL 
where AB = Bo — By and ARh = Rg — RB. (That is, series 
resistance RB 4 is measured at By and then RB? at Bz.) 
temperature. 


relative amplitude permeability for a signal of amplitude greater 
than that for ua so that the value is dependent on flux density B: 
eae 
Ma ug H 
relative effective permeability: the permeability of a core with an 
air gap 


relative initial permeability: measured on a core without air gap 
for a small field change AH > 0. 


(H > 0) 
relative incremental permeability about remanence. 


relative incremental permeability of a polarized core: at a given 
d.c. applied field, the permeability observed when a small 
alternating field is superimposed. 


Here, AB <O0,2 mT and f = 4 kHz. 
relative permeability at a given temperature. 
specific resistance for direct current. 
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FORMULAE 


UobeN? x 10-3 
= Oe H 
Cy 
Ay = 10%uet)/C4 (nH) 
B= E/(4,44fNAg) x 10°8 (T) 


E3/E1 =0,6tan 5, 

N =/ (10°L/A_ ) = a/(10°L) (turns) 
QO = 1/tan dot 

tan dp = uBnp 

1 mT = 10 Gauss 

1 Oe = 79,6 A/m 
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inductance. 


initial induction factor. 
peak flux density. 

3rd harmonic distortion. 
number of turns. 
quality factor. 


hysteresis loss factor 
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NiZn ferrites 


TECHNICAL DATA 


F erroxcube data are given in the tables on the following pages in accordance with the recommendations 
of IEC 401, and using symbols defined in the previous section. 


GENERAL PROPERTIES 
Specific heat at 25 °C 


MnZn ferrites (F XC 3--) 1100 J/(kgK) 

NiZn ferrites (FXC 4--) 750 J/(kgK) 
Thermal conductivity from 25 °C to 85 °C 3,5 to 4,3 W/(mK) 
Coefficient of linear expansion 10 to 12 x 10°§/K 
Modulus of elasticity 15 x 104 N/mm? 
Ultimate tensile strength 18 N/mm? 
Crushing strength 73 N/mm? 


NOTES TO THE DATA TABLES 


— The data given apply to medium-sized toroids and should be taken as a guide. Cores that are small 
or have other shapes will have slightly different properties that cannot readily be predicted on the 
basis of toroid properties. For this reason, product characteristics are guaranteed for the products 
themselves and are given on the appropriate data sheets. 

— The temperature coefficient af is measured on circuits without a (ground) air gap, with the exception 
of 3B7 products, for which ag is measured on toroidally-wound core halves. For FXC 3-- products, 
the measuring sequence is that shown in the figure. The measurement circuits for FXC 3H3 and 
FXC 4-- products are thermally demagnetized by being heated to 25 °C above their Curie tempera- 
ture, after which they are cooled slowly to room temperature and left for 24 h. 


<+—_———— waiting (24h) ———» 
=e] stabilization be 
| measuring |< 


7Z75031.4 


80 | | 
2 | | 
(°C) 
60 | | | 
| | 
40 | | 
| 
measuring 
20 points 
0 
0 10 20 30 time (h) 40 
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NiZn ferrites 


materials for 
deflection units 


Initial permeability uj at B<0,1mT,9=25°C | «|. 350 + 20% | 900+ 25% 


Induction B, ballistically measured at 
H = 500 A/m 6 = 100°C 
H = 800 A/m 6= 20°C 


H = 800 A/m 6= 25°C 

H = 800 A/m 6= 70°C 

H = 800 A/m 6= 100°C mT 
H=1600A/m @6@= 25°C 

H=1600A/m 6= 100°C 

H=3200A/m 6= 25°C 

H=3200A/m 6= 100°C 

H=4800 A/m 6= 25°C 

H=4800A/m 6= 100°C 
Coercivity Hc @= 20°C A/m 


Eddy current and residual loss constant 

tan 8 ot 8 <0,1 mT, 6 = 25°C 

hs 9 f= 100 kHz | = 50 
f = 450 kHz 
f = 500 kHz 
f = 700 kHz 
f= 1MHz 

f= 1,5 MHz 
f= 2MHz x 10°6 
f= 3MHz 
f= 5MHz . 
f= 10MHz 
f= 20MHz 
f= 25MHz 
= 40 MHz 


Hysteresis constant np at B = 0,3 - 1,2 mT x10 T | 
f= 100 kHz 


Power loss at f = 16 kHz and 
B= 50mT @6= 20°C ~ 70 
B = 400 mT @= 25°C 3 
B=400mT = 50°C wat | 
B = 400 mT @= 100°C 


Resistivity 9 measured with d.c. |Qn | S108 — 20,1 


Dielectric constant at f = 1 MHz. @ = 25°C 


Temperature factor af : ae 
6 = +25 to +55 °C 6 0 to +4,5 
@ = +25 to +70°C Se | 
Disaccomodation factor DF between 10 and 
100 min after demagnetization, B <0,1 mT, 
 6=264+1°C < 10 


—~*» Curie temperature 


Mass density ~ 4300 4700-4900 


Core shapes ae yoke rings 


e preferred material 
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Technical data 


materials for small parts 
°3B 3C6 4A4 0481 4D1 4D2__ 
900 + 20% | 1700+ 25% | 500+ 20% | 250+20% |50+20% 60 + 10% 


15 + 20% 


~ 240 
~ 220 
= 175 
~ 165 
< 180 
<210 
< 300 < 100 < 300 
< 300 
< 360 - 
> 10° 


0 to +3 0 to +8 Oto +15 Oto +15 
+5 to +15 Oto +15 
> 135 > 500 


4700-4900 | 4750-4850 | 4700-5100 | 4400-4800 | 4000-4400 | —=—_—=«{3500-4000 


tubes and rods frames for i.f. trans- frames for i.f. transformers,| tubes and rods 
formers, tubes and rods screw cores, tubes and rods 


March 1984 11 


MnZn and 
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unit 
A 
Initial permeability 4; at B (mT), f = 4kHzé (°C) 
| < 0,1 25 
Optimum frequency range | kHz 
A A 
Induction B at f (kHz) H(A/m) — @ (9C) 
0 800 25 
0 800 100 
0 3000 25 mT 
25 250 25 
25 250 100 
A 
Power lossat f (kHz) B (mT) 6 (9C) 
25 200 25 
25 200 100 kW/m3 
25 200 100 
100 | 100 25 
100 100 100 
400 50 25 
400 50 100 
Temperature factor af at 6 (9C) 
+5 to +25 
+25 to +55 x 10°°/K 
+25 to +70 
Curie temperature oc 
Mass density kg/m? 
D.C. sensitivity constant GF = pales at Ue x 
Hi wiA le 


= 1,20 x 10° A/m 
= 1,80 x 10° A/m | x 10°° 
= 260x105 A/m 


: 5 


Core shapes 
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NiZn ferrites 


Technical data 


high level transformer materials 
(power materials) 


» 3088 


2300 + 20% 2000 + 20% 2000 + 20% 


~ 500 ~ 500 ~ 500 ~ 500 
> 330 > 330 


< 140 < 110* 


< 155 


I+ 1+ I+ 
NO NO RO 


5 
5 
5 


4700-4900 4750-4850 4700-4900 4650-4850 


< 120 
< 300 
< 1000 


potcores E, EC, ETD, E,ETD, square 
square U and | square cores, 


cures cores ETD 


* at 16 kHz. 
@ Preferred material. 
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- Disaccomodation factor DF between 10 and 


unit 


Initial permeability yj, f= 4 kHz 
at 8 <0,1 mT @=250C 
at B <1 mT 6=5to700C 
atBh0,.7—1mT 6=25to70°C 


A ae 
Induction B ballistically measured 


H = 800 A/m €=259C mT 

86=70°9C 

Eddy current and residual loss constant 

tand aA 

——atB<0,J mT, @=259C 

Mi f=4kHz 

f=10kHz x 10°° 
f = 30 kHz 
f = 100 kHz 
f = 500 kHz 


A 
Hysteresis constant np at B= 1,5 — 3,0 mT 


=3 -l 
f=4kHz x10" T 


re 


Resistivity o measured with d.c. 


Temperature factor af 
6 = +5 to +25 OC 
@ = +25 to +55 OC x 10°°/K 
6 = +25 to +70 OC 


100 min after demagnetization, B <0,1 mT 
6=25+10C 


fe) 
io) 


Curie temperature 
Mass density Kg/m? 


Core shapes 


* + 20%. 
@ preferred material. 
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Technical data 


low level transformer materials 
(broadband materials) 


3800 + 20% 4700 + 20% | 6000 + 20% | 10000 + 20% | 2300 + 20% 
= 4200 
5000 

=~ 350 = 400 
= 270 
S25 <1 

20 <6 
< 200 

<0,85 


4700-4900 4700-4900 4800-5000 4700-4900 


potcores, potcores, square toroids 
square square cores, tubes and 
cores cores toroids rods 


Eand!cores, toroids 
toroids 
potcores 


square cores 
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NiZn ferrites 


unit 


| unit 
mT 
f = 30 kHz 
f = 100 kHz | 
f = 500 kHz 
f=1MHz 
f = 2 MHz 
f = 10 MHz 


Tnitial permeability y; 
at B <0,1 mT 6=25°C 


Induction B ballistically measured at 
H= 800 A/m 6 =25°C 
6= 70°C 
H = 2400 A/m 6=25°C 
6=70°C 
Eddy current and residual loss constant 


er at B<0,1mT, 0=25°C 


f=4kHz 


x 10° 


Hysteresis constant np 
atB=03-—1,2mT f=100kHz 
at B= 1,5—3mT f= ‘4kHz 
atB=1,5—3mT f= 100kHz 


Resistivity p measured with d.c. m 


Temperature factor af 
6 = +5 to +25°C 
6 = +25 to +55 °C X 10°9/K 
6 = +25 to +70°C 
Disaccomodation factor DF between 10-100 min 
after demagnetization, B <0,1 mT 
| 6=25+1°C x 10°6 
between 24 and 48 h after thermal 


demagnetization, B <0,1mT 
@<35°C 


Curie temperature 
Mass density kg/m$ 
Core shapes 


ce) 
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Technical data 


materials for tuned circuits 


03035 | @3H1 ¢3H3 e4C6 


2300 + 20% | 750 + 20% 1000 + 20% | 2300+ 20% | 2000+ 20% | 120+ 20% 


=~ 350 ~ 350 


< 1,0 
<5,0 <8 
< 12 
< 24 
< 1,1 
< 0,8 
= 1 => 1,5 
1+0,5 
1+0,5 
0+06 1+1 1+0,5 
<43 < 12 
= 170 = 200 
4700-4900 | 4500-4900 | 4300-4500 | 4700-4900 | ———_| 4000-5000 
potcores, potcores, potcores, potcores, potcores, potcores 
square square cores, | square cores,| square cores, | square square cores, 
cores screw cores screw cores | cross cores cores toroids, 


frames for i.f. 
transformers, 
rods and tubes 
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CHARACTERISTIC CURVES 


The curves are valid for toroids of not too small dimensions and should be considered as a guide. For 


guarantees on products, refer to the pages on the relevant products. 
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Eddy current losses and residual losses as a function of the frequency at low induction level. 
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Amplitude permeability as a function of the induction. 
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dynamic curves, f = 10 kHz ballistic curves 
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Relative initial permeability as a function of the temperature 
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Permeability factor as a function of the temperature 


71273990 
100.1076 


PERE EEE EE EEE eee 
fete as eeletie es eal ees pe Steele esl cil la dl lea cade [eal ead 
eee <eezeee 


Bi 

Pec eenmoeee sneer a 
EEE EEE EEE apne 
COCA VAT 
OO AC esa IPT LT 
SEE.) 70a 
MEI AA Cee eo ec io 
so. e777 casneausvesssseeessenss 


-40 -20 0 40 60 


8 ta a a CO 
EP) Oe a Tt a ao 
seg at a a 
Ei) i a a al Oe a 
ere) Oe EN Nl 
Bl 6 OG a a Ea 
en a GG a Gl 7 
SSSS0000 0000s 707 
atoll CE aa IVI 
of COPE eA | 
> 
CO AA COC eee 
B27 7100027 07 4nnneneee eee 
(012 002 en 
Pore ZS GA". oa iO OO i 
"WAN MAA CCC EEE 
(10/7 42 
FAC 07 en i a i FG 
a at sO 
Serer af 0 a i a Fe 
-40 -  =20 0 20 40 60 80 


August 1981 33 


MnZn and 
NiZn ferrites 


7273989 


200.1076 


Rae ERA ATR Eee aE 
iets (lete et ee eM Ne edd de ea aes 
ra fee fe fees Je Aes eal eel ae ole. 

AR SERERE EAA Se 
heer i le | 
fae esi te SO Se Wis ii ole denise gs liad ete 

pee Heer Noe st del ah eed Ui Wate le ote ed 
aes reece eee ee RRR a? Ae 
fel vee Ale ee esa ele eal Aa St dey care ee, 

7 See eee ee 

oh AL Meree | ff FT 

MAL AA Arie Et Pt PP | 

| He APART TT 

LAM TALE Bede cee tly le decd We tea ye eck Sle Sc ued Calbealtizn 
re A ce 

VAT | | eee esa : im 

SeeRereee 5 a 

PTT TT TT TT yee tteec | costars LA 

ol ek oy esk. q2Stors°C | #05..41:.818° 1" | 

ee ea ne ne eae eee 
20 


-40 -20 0 40 60 


100.107 6 7Z273992.2 


A a i GN a 0 

Seer et 0 at a nO 
aA a a es A 
Gl a i a a i to a i 
See 0 
PERE EEE EEE EEE EEE HE 
SEE EEE EEE EEE ee er 
CEE EEE Err rain 
i i 8 = = 
SCLC CCC eee ECC eceeeee 
Cee 
SEB? 77/2 7/2 4a 
70007, //- ce 
sow A 
“17/07 4 iF 
GO 5 
pA Fe Rae SREP REE 25t055°C | +0, i. 40,7. +, 0 Nad 
7/200 al 
7 i a a 


34 August 1981 


Characteristic curves 


7273988 


soared 


se sedi coe ices 
ere i 8 9 Gl Ge i os en 2 
eA 

Bs an a el 7 
er 9A 

Hl a GG 74 7A 
CCCCOCCS COCA 
SSSS0889/7SGRSRR88y/7-77/ 
SSRRGG80 077 SGRee? 7007 40Rnee 
Soca cas AAALAC YY 


ead eae nee 
es eeeniaee al 


~20 20 60 on, 80 


MnZn and 
NiZn ferrites 


| August 1981 35 


9€ 


Power loss as a function of the induction 
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Characteristic curves 
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GENERAL 


INTRODUCTION 


TYPE NUMBER COMPOSITION 
Potcores: P followed by diameter/height of complete core in mm. 


Potcore halves and coil formers for inductive proximity detectors: diameter x height of core half in mm. 


Square cores: RM followed by the square dimension of the bottom expressed in terms of a grid with 
a 2,54 mm pitch. 


Cross cores: X followed by the square dimension of the core in mm. 


Ferroxcube potcores, square cores and cross cores were originally developed for low-loss filter coils 

and transformers operating at small-signal levels. However, they now also find some power applications, 
several types of potcore are used as inductive elements in proximity detectors. These cores are primarily 
intended for mounting on 2,54 mm (0,1’’) pitch printed-wiring boards, although potcores of size P18/11 
and above can be mounted on conventional panels. 


The main advantage of square cores and cross cores 
over potcores is shown in the diagram: improved 
packing factor due to the use of the (shaded) corner areas. 


Coil formers and mounting parts are available for most of our potcores, square cores and cross cores. 
We can supply core sets, or core halves and loose mounting parts. Winding of the coil former and 
assembly of the core is performed by the user. 
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GENERAL 


PRE-ADJUSTED CORES 


Since the air gap in potcores, square cores and cross cores can be ground to any length, any value of 
AL or Ue can be provided within the limits set by the core size. In practice, the range of Ay_ (and, for 
potcores, Me) values has been standardized with values chosen to cover the majority of applicatio 
requirements. ; 


If a core set is provided with an asymmetrical air gap this air gap is ground in the upper half. This half 
is marked with the FXC grade and A,_ value. 


Most pre-adjusted cores are provided with an injection-moulded nut for the adjuster. For those users 
who prefer to insert the nuts themselves, loose nuts are available. Further information is given in the 
section Inductance adjusters. 


Continuously-variable adjusters can be supplied for pre-adjusted cores of most Ue and A, values. These 
are especially recommended for filter coils; maximum adjustment range is 10% to 20%, depending on 
core type. | 


a AND AL FACTORS 


The a factor for a given core is the number of turns required for an inductance of 1 mH. For other 
values of inductance, N = a./L, where L is the inductance in MH (10-3 H). 


The A, factor is the inductance per turn squared in nH for a given core. L= N? A,, Lin nH (10°? H). 


Measurement conditions for the guaranteed a and A, values 


The wand A, factors given in the data sheets are guaranteed in the form of a tolerance on the 
inductance that applies to matched pairs of cores, provided the following 11 conditions are complied 
with. 


1. The core should be properly demagnetized (magnetically conditioned). All electrical values must 
be measured at least 24 h after demagnetization. 
Note that all our cores are demagnetized before they leave the factory. 


2. All particles, if any, must be removed from the mating surfaces of the core. This can be achieved 
by rubbing on a piece of linen. 


3. Measurements must be carried out using a standard coil selected from the table of standard 
coils. The standard coils for RM cores are in accordance with IEC Publication 437A. 


4. The axes of the core halves must coincide. 


5. Any silver reference lines on the circumferences of the core halves must coincide. Where there 
are no reference lines, cores may be arbitrarily positioned. 


6. A force is applied to the flat sides of the core through rings, the inner diameter of which must 
be equal to the average inner diameter of the core. 


7. The force applied must be that given in the appropriate data sheet. 
Measurement must be carried out at a frequency of 4 kHz. 
9. Measurement must be carried out at a temperature of 25 OC + 10 OC. 


A 
10. The current through, or the voltage across the coil must be such that the peak flux density (B) in 
the core does not exceed 0,1 mT. 


11. The standard coil must be held against the bottom of the lower core half; that is the unmarked 
half, or the half without the nut. 
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GENERAL 


Standard coils for @ and Ay measurement 


core type catalogue number number of turns number copper wire 


of standard coil “total ==—sosper.—S~*~=swppeer of diameter 
layer layer layers mm 
P5,8/2,5 _ 200 - - - - 
‘P5,8/3,3 — 35 — = = 0,10 
P7,4/4,2 = 100 = = — 0,10 
P9/5 7622 301 00101 65 11 10 6 0,20 
P11/7 7622 301 00301 71 12 11 6 0,25 
P14/8 7622 301 00501 90 13 12 7 0,30 
P18/11 7622 301 00701 83 12 11 7 0,45 
P22/13 7622 301 00901 71 12 11 6 0,60 
P26/16 | 7622 301 01101 71 12 11 6 0,70 
P30/19 7622 301 01301 104 15 14 7 0,70 
P36/22 7622 301 01501 135 17 16 8 0,70 
P42/29 7622 301 01701 199 20 19 10 0,80 
P66/56 7622 301 01901 231 29 28 8 1,20 
RM4 7622 300 50101 91 23 22 4 0,224 
RM5 7622 300 50201 107 18 17 6 0,25 
RM6-S/RM6-R 7622 300 50301 113 19 18 6 0,315 
RM8 7622 300 50501 125 21 20 6 0,40 
RM10 7622 300 50601 101 17 16 6 0,56 
RM14 7622 300 50701 113 19 18 6 0,90 
X22 7622 301 04001 175 16 15 11 0,40 
X25 7622 300 13701 40 14 12 3 0,50 
X30 7622 301 04101. 175 16 15 11 0,70 
X35 7622 301 04201 251 21 20 12 0,70 
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Converting ua into « and A,_ values 


POTCORES 
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SQUARE CORES 
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GENERAL 


CORE LOSSES 


Eddy-current and residual losses are measured at a peak flux density not greater than 0,1 mT and are 
given in terms of tan 6/y;. 


Hysteresis constant np is defined in Section A. The relationships between the various hysteresis 
constants in current use are given below. 


Peak flux density Bat which measurements are carried out is calculated using the minimum cross- 
sectional area of the centre pole of the core, in accordance with CECC. Measurement conditions, 
frequencies, temperatures and flux densities, together with guaranteed values are given in the data 
sheets for the cores. 


Q CURVES 


Due to the many assumptions that must be made in the design of filter coils, prediction of OQ with an 
accuracy better than 15% is difficult. For this reason, selection of the optimal , or A, factor for a 
given core is most easily made by comparing O curves for various Me values. 


Families of Q curves are included in the data for most types of pot and square core. To simplify com- 
parison, the curves for each type of core were measured using identical sets of coils and wires. As a 
result, the curves for different u, (or A, ) values and different core sizes can readily be compared. 

QO values for inductances other than those for which the curves are given can be found by interpolation 
or extrapolation as appropriate. 
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GENERAL 


HYSTERESIS CONSTANTS 


Hysteresis losses add an effective resistance Ry, in series with the coil inductance, expressed by the 
term Rp/L in Eqs (1) and (5). A number of other hysteresis constants are in use, however; they are 
related to R},/L in Table 1. Conversion between the various constants is given in Table 2. 
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GENERAL 


MEASUREMENT CONDITIONS FOR THE GUARANTEED LOSSES 


Values for loss factors given in the data apply five minutes after the core halves have been clamped 
together. Details of the coils used for the measurement of losses are given in the following table; 
all windings are on single-section coil formers. 
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GENERAL 


core type F XC grade 4 kHz 16 to 25 kHz | 30 kHz 
tan 5/p watt losses tan 5/p 


3SH1 60 turns 0,10E 
P9/5 3D3 
4C6 
3H1 42 turns 0,18E 
P11/7 3B8 
3D3 
4C6 | 
53 turns 0,25E 
P14/8 
53 turns 0,25E 
42 turns 0,50E 
31 turns 0,50E 
P18/11 20 turns 
100 x 0,40E 
37 turns 0,60E 
30 turns 0,25E 
P22/13 37 turns 0,60E 
3H1 34 turns 0,70E 
P26/16 3B8 34 turns 0,70E 22 turns 0,40E 
3D3 
4C6 
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100 kHz 
tan 6/p 


35 turns 0,10E 
35 turns 0,20E 
35 turns 0,20E 
45 turns 0,16E 
90 turns 0,12 
42 turns 0,18E 
42 turns 0,18E 
85 turns 0,10E 
37 turns 0,10E 
37 turns 0,10E 
37 turns 0,10E 
176 turns 0,14E 
35 turns 0,14E 
35 turns 0,14E 
20 turns 

100 x 0,04E 
150 turns 0,25E 
29 turns 0,20E 
29 turns 0,20E 
29 turns 0,20E 
140 turns 0,25E 
28 turns 0,28E 
28 turns 0,28E 
28 turns 0,28E 


125 turns 0,40E 


0,5 to 1 MHz 
tan aa 


10 turns 0,16E 
22 turns 0,10E 


19 turns 


8 x 0,04E 


16 turns 
12 x 0,04E 


16 turns 
40 x 0,04E 


4 turns 
1,2 x 3,5 Cu 


14 turns 


40 x 0,04E 


2 MHz 
tan 6/y 


17 turns 
40 x 0,04E 


16 turns 
45 x 0,04E 


14 turns 0,40E 
12 turns 0,60E 


11 turns 0,70E 
10 turns 0,90E 


10 MHz 
tan 5/y 


6 turns 
40 x 0,04E 


6 turns 
45 x 0,04E 


6 turns 
0,5x 1,9Cu 


5 turns 
0,75 x 2,75 Cu 


4 turns 
1,2 x 3,5 Cu 


4 turns 
2,0 x 4,0 Cu 


GENERAL 


BF 


100 turns 0,20E 


80 turns 0,25E 


100 turns 0,30E 


100 turns 0,40E 


100 turns 0,40E 
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core type FXC grade 4 kHz 16 to 25 kHz 30 kHz 
. tan 6/u watt losses tan 6/u 


3H1 30 turns 1,0E 

3B8 27 turns 0,40E 

3D3 

3H1 27 turns 1,2E 

3B8 21 turns 0,56E | 


P30/19 


P36/22 


P42/29 


RM4 


RM5. 


RM6 


RM8 


RM10 


RM 14 


3H1 26 turns 1,8E 


3H1 60 turns 0,18E 
3E4 60 turns 0,18E 


60 turns 0,18E 
60 turns 0,18E 


4 
26 turns 
80 x 0,04E 
26 turns 
80 x 0,04E 


45 turns 0,30E 


45 turns 0,30E 


66 turns 0,35E 66 turns 0,35E 
25 turns 0,25E 
40 turns 0,45E 
23 turns 
100 x 0,04E 


3H1 35.turns 0,50E 


35 turns 0,50E 
3B8/3C8 20 turns 0,40E 
3D3 
3E4 35 turns 0,50E 
3H3 | 35 turns 0,50E 35 turns 0,50E 
4C6 


3H1 40 turns 0,25E 40 turns 0,25E 
3B8/3C8 26 turns 0,40E 
3E4 17 turns 0,60E 
3B8/3C8 22 turns 0,80E 30 turns 
100 x 0,04E 
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GENERAL 


100 kHz 0,5 to 1 MHz 2 MHz 10 MHz BF 
tan 6/u tan 6/y tan 6/p tan 6/p 


23 turns 0,40E 
100 turns 0,40E 
23 turns 0,40E 8 turns 
2x 100 x 0,04E 
22 turns 0,50E 
200 turns 0,40E 
22 turns 0,50E 7 turns 
2 x 100 x 0,04E 
36 turns 0,14E 
60 turns 0,18E 8 turns 0,60E 
17 turns 
24 x 0,04E 
45 turns 0,30E 15 turns 0,30E 
45 turns 0,30E 9 turns 0,55E 
26 turns 
80 x 0,04E 
45 turns 0,30E 15 turns 0,30E 3 turns 0,50E 
29 turns 
12 x 0,04E 
100 turns 0,30E 
66 turns 0,35E 8 turns 0,80E 
40 turns 0,45E 
23 turns 
100 x 0,04E 
66 turns, 0,35E 14 turns 0,40E 4 turns 0,60E 
31 turns 
20 x 0,04E 
100 turns 0,40E 
31 turns 15 turns 
20 x 0,04E 24 x 0,07E 
35 turns 0,50E 6 turns 0,80E 
31 turns 
20 x 0,04E 
15 turns 0,56E 4 turns 0,56E 
17 turns 0,60E 
8 turns 100 turns 0,40E 
17 turns 0,60E 45 x 0,04E 
ie . = -_ 
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GENERAL 


core type FXC grade 4 kHz 16 to 25 kHz 30 kHz 
tan 5/u watt losses tan 6/u | 


3H1 — 42 turns 0,45E 
3B8 25 turn 0,30E 
3D3 
X22 
4C6 


3H1 40 turns 0,50E 
X25 3D3 
| 3H1 35 turns 0,25E 
X30 3B8 30 turns 0,40E 
X35 3H1 30 turns 0,45E 
3B8 27 turns 0,55E 


MEASUREMENT OF TEMPERATURE FACTOR 


Temperature factor wf is generally determined on magnetic circuits without a ground air gap. 
Ferroxdure 3-- products are electrically demagnetized before measurement, and Ferroxcube 4-- 
products are thermally demagnetized before measurement. Thermal demagnetization is accomplished 
by heating in a pure nitrogen atmosphere to a temperature at least 25 K above the Curie temperature 
and maintaining the temperature for at least 5 minutes. Cooling takes place at 5 K/minute. 


The measurement sequence for Ferroxcube 3-- and 4-- products is given in the figure. This sequence is 
not, however, used for Ferroxcube 3B7 products. In their case, measurement of af is carried out on 
toroid-wound core halves. These are not demagnetized before the start of the measurement sequence, 
but electrical demagnetization takes place at each measurement temperature, 10 minutes before each 
measurement. ; 


——\_—— waiting (24h) ———» 


>| stabilization Bs 


72750314 


| *measuring + 


80 | | 
0 | 
(°C) l 
60 
| 
| 
40 | 
| 
measuring 
20 points 
0 . 
0 10 20 30 time (h) 40 
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100 kHz 0,5 to 1 MHz 2 MHz 10 MHz BE 
tan 6/u tan 6/p tan 5/u tan 6/u 


33 turns 0,22E 
100 turns 0,30E 
33 turns 0,22E 16 turns 
24 x 0,04E 
150 turns 0,30E 10 turns 0,90E 4 turns 


1,4 x 4,4 Cu 


36 turns 0,50E 
36 turns 0,50E 12 turns 
45 x 0,04E 
35 turns 0,25E 
100 turns 0,40E 


30 turns 0,45E 
100 turns 0,80E 


MEASUREMENT OF DISACCOMMODATION FACTOR 


Disaccommodation factor Dr of Ferroxcube 3-- magnetic circuits is measured between 10 and 100 
minutes after magnetic demagnetization at a temperature of 25 °C + 5 °C, unless otherwise stated. 
The actual measurement temperature is held constant during the measurement to within 0,2 °C. 


The disaccommodation factor of magnetic circuits in Ferroxcube 4-- materials is measured between 
24 hours and 48 hours after cooling to 35 °C following thermal demagnetization, as described above. 
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INDUCTANCE ADJUSTERS 


A major feature of a FXC core assembly is its adjustment mechanism. 

The inductance adjustment is achieved by inserting into the central hole a tube or cylinder made either 
of Ferroxcube or of carbonyl-iron powder. This acts as a partial magnetic shunt across the air gap. The 
adjuster consists of this tube moulded into a thermoplastic carrier, threaded at one end. This screws 
into a nut which is injection moulded or cemented into the lower half of the core. The magoeuc tubes 
are centreless ground to give very close diameter tolerances. 


INDUCTANCE STABILITY 


The stability of a correctly-assembled pot, square or cross core depends mainly on the stability of 
the permeability of the ferrite. The permeability of a ferrite may change with temperature, time, 
mechanical pressure, magnetic polarization and other factors. The most important changes affecting 
the inductance stability of the assembly are: 


— variation of permeability with temperature — temperature coefficient; 
— variation of permeability with time — disaccommodation. 


Changes in inductance may also occur due to: 


— movement of the adjuster after final setting; 

— movement of the coil former; 

— relative movement of the core halves; 

— movement of the mechanical components of the assembly. 


Small movements of this kind are usually caused by changes in temperature, mechanical vibration or 
shock. 


It is clear from the formulae given in Section A that lowering the value of A, or ue will reduce both 
temperature coefficient and disaccommodation. However, very low values of Aj and ue usually 

prove incompatible with O requirements; a typical value for a high-O inductor using an RM6 core 
would be A,_ = 315. For material grade FXC3H1, the corresponding value of temperature 

coefficient would be about + 120 - 10°°/K. A reasonable measure of compensation may be achieved 
by suitable choice of resonating capacitor: a polystyrene-film capacitor is available with a temperature 
coefficient of about —120 - 10°°/K. 


Both nut and adjuster threads are made to much finer tolerances than required by UN-D12 (ISO 
Recommendations R68, DR782 and DRQ79Q). The injection-moulded nut is very firmly fixed in the 
cote. It is not able to move in any direction, and is precisely centred with its axis parallel to that of 
the core. 


The achievement of acceptable long-term inductance stability is mainly a matter of careful assembly 
and suitable stabilizing treatment before final adjustment. If the inductor is to be used in a critical 
circuit, it should be artificially aged by temperature cycling as described in the Section ‘Mounting 
Data’ (page 85). The long-term change in inductance of an assembly so treated should not be greater 
than 500 - 10°°, assuming an ambient temperature between 25 OC and 40 OC that does not vary by 
more than 15 K. 


The change in inductance of an RM core assembly using clips with earthing spikes when subjected 
to IEC 68-2-6, test Fc, vibration conditions is less than 1000 - 10-°. Such severe conditions are unlikely 
to be encountered in practice. 


Bump tests of RM-core assemblies with earthing spikes, IEC 68-2-29, test Eb, have also been carried 
out. The observed change in the inductance of RM6-R cores of 3H1 material was less than 300 - 10°°. 
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Inductance adjusters are available in several versions. The drawing shows the principle outlines and the 
various dimensions are listed per core type in a table which also includes the catalogue number of the 
adjuster, its colour code, and the material of the core, FXC (Ferroxcube) or cip (carbonyl-iron powder). 


7295566 


A second table shows which type of adjuster can be used for typical A, values of cores in various 
grades; in this table also the maximum inductance variation (AL/L in %) is listed. In some cases the 
choice of adjuster is optional and depends on the application. For that reason a suggestion is given 
for minimum, average and maximum inductance variation, where applicable. 


Ree || 
Leal Mica iey ees) 
ceak eee 


See eee eS 


number of revolutions 


Typical curve of a specified adjuster in a core set, pre-adjusted an A_. 


PACKAGING 
The adjusters are packed in plastic bags of 100. Please order in multiples of this quantity. 
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Survey of adjusters 


Core type catalogue number colour code material * 
P9/5, P11/7 4322 021 39810 brown FXC 
39840 yellow cip 
39850 green cip 
39890 grey FXC 
P14/8 , 4322 021 39700 black FXC 
39710 brown FXC 
39720 red cip 
39730 orange cip 
39740 yellow FXC 
39750 green cip 
39780 white FXC 
39790 grey FXC 
P18/11 4322 021 39600 black FXC 
39610 brown FXC 
39620 red FXC 
39630 orange cip 
39640 yellow cip 
39650 green cip 
39670 violet FXC 
39680 white FXC 
P22/13, RM8, X30 4322 021 38400 black FXC 
38410 brown FXC 
38420 red cip 
38430 orange cip 
38440 yellow FXC 
38450 green cip 
38480 white FXC 
38490 grey FXC 
P26/16 4322 021 39410 brown FXC 
39420 red cip 
39450 green cip 
39480 white FXC 
a ahr a Pace nso Ie OO ce et EO eat 
P30/19, RM10 4322 021 38320 red cip 
38340 yellow cip 
38380 white FXC 
38390 grey FXC 
P36/22, P42/29, X35 4322 021 39240 yellow cip 
39280 white cip 
39290 grey FXC 
RM4, RM5 4322 021 38700 black FXC 
38710 brown FXC 
38720 red cip 
38750 green cip 
38780 white FXC 
38790 grey F XC 
RM6-R, RM6-S, X22 4322 021 38600 black FXC 
38610 brown FXC 
38620 red cip 
38640 yellow cip 
38650 green cip 
38670 violet FXC 
38680 white FXC 
38690 grey FXC 


* 


FXC = Ferroxcube; cip = carbonyl-iron powder. 
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Dependent on the size, the screw-head of the adjuster is suited for tools of M1,4; M1,7; M2 and M2,6. 
An adjusting tool, combining M1,4 and M1,7 is available (catalogue number 4322 058 03260) as well 
as a tool combining M2 and M2,6 (catalogue number 4322 058 03270). For customers who wish to 


make the adjuster tool themselves, the four outlines are depicted below. 


—) |< 


Y 
0 +01-—_— B2,3 +0)-——= 
@1,5_94 0,6 0 +0,05 0,7 0 a 
f 
7285620 7285619.1 
M1,4 tool. M1,7 tool. 
+0,2 +0,2 
ao aie 
-| poste 508 —osrge Saga 
236 toh 
+005 ~~ 0 a 
7Z85621.1 i aca 
M2 tool. M2,6 tool. 


One of the ferroxcube core halves of a pre-adjusted core set is provided with an injection moulded nut, 
in which the adjuster is screwed. 


== oe 


7295565 


Exploded view showing from right to left, adjuster, upper core halve, coil former, bottom core halve 
with nut, clamps. , 


The thread of both the nut and the adjuster are closely toleranced (4H) to allow smooth rotation 
without backlash or friction. The gauge-measured maximum torque of the threaded part for the 


adjusters is: 
M1,4 types < 2mNm 
M1,7 types < 3mNm 
M2 types< 6mNm 
M2,6 types < 10 mNm 
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The nuts are also available as loose items for those customers who prefer to insert the nut themselves. 
There are four nuts, made of polycarbonate, allowing a maximum impregnation temperature of 120 OC 
for 24 hours. Such nuts are packed in bags of 100 and multiples of 100 should therefore be ordered. 
Instructions for inserting the adjuster nut are given in the general section ‘Mounting Data’’ (page 83). 


nut M o 7295569 


Fig. 1 Example of two potcore halves with plain centre hole with a nut inserted by the user in one 
half. The dimension ‘a’ is the recommended distance from the mating surface to the nut. See table 
below. 


Survey of loose adjuster nuts for mounting by user in core halves with plain center hole. 


catalogue number Ei 
of loose nut '9-} mamimm| mm mm 


core type 


P9/5 4322 021 31630/1,4 | 2 

P11/7 31630 1,4 | 2 

P14/8 30140 3 2,9 

P18/11 30140 3 2,9 7Z95567 

P22/13 30150 3 3 

P26/16 30160 3 5 

P30/19 30160 3 5 

P36/22 30160 3 5 

P42/29 30160 3 5 

RM4 31850 3 2,0 

RM5 31850 3 2,5 

RM6-S/RM6-R 30140 3 2,9 

RM8 30150 3 3 

RM10 30160 3 5 + 0,4 
+ M = 07? 

X22 30140 3 2,9 | 

X25 TN f 

X30 30150 N h 

X35 30160 N = 

Nee 
t 

7295568 oe 


Fig. 3. 
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COIL DESIGN AND CALCULATIONS 


LOSSES 


Losses in a wound core can be divided into 


— winding losses: 
@ losses due to the d.c. resistance of the wire, 
® eddy-current losses in the wire, 
® dielectric losses in insulation; 
— core losses: 
@ hysteresis losses in the core material, 
® eddy-current and residual losses in the core material. 
With Ferroxcube pot, square and cross cores, screening losses are negligible. 


Losses appear as series resistances in the coil. The ratio of the total effective series resistance due to all 
losses to the inductance of the coil is the sum of the resistances due to the individual losses: 


Rtot Ro Rec Rq Rh Re+r 
eos eee ee, Se ace te H 


As a general rule, maximum OQ is obtained when the sum of the winding losses is made equal to the 
sum of the core losses. 


D.C. resistive losses 
The d.c. resistive losses in a winding are given by 
Ro | 


—=—- me x constant (92/H) (2) 
L Me feu 


The space (copper) factor fq, depends on wire diameter, the amount of insulation and the method of 
winding. The value of the constant is given in the data for the coil formers. 


Eddy-current losses in the winding 


R C Va, f? d? 
Bec _ vwCutCcul © (9/H) (3) 
L Me 


where Cyjcy is the eddy-current loss factor for the winding and depends on the dimensions of the coil 
former and core, and Vcy is the volume of conductor in mm; d is the diameter of a single wire in mm. 


Dielectric losses 


The capacitances associated with the coil are not loss free, they have a loss factor tan 5, that also 
increases the effective coil resistance: 


Rd = wLC = + tan 6.) (92/H) (4) 
L Q oC 
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Hysteresis losses 


The effective series resistance due to hysteresis losses is calculated from the core hysteresis constant, 
the peak flux density, the effective permeability and the operating frequency: 


R 


ma = wnpBue. (92/H) (5) 


Eddy-current and residual losses 


The effective series resistance due to eddy-current and residual losses is calculated from the loss factor 
tan 5/y; given as a function of frequency in the core data: 


Re+tr 
L 


= Wig (tan 5/y;). (Q2/H) | (6) - 


Coil design 


The specification of an inductor usually includes 

— the inductance; 

— minimum OQ at the operating frequency; 

— applied alternating voltage; 

— maximum size; 

— maximum and minimum temperature coefficient; 
— range of adjustment; : 
variability. 


To satisfy these requirements, the designer has the choice of 
— core size, 

— material grade, 

— Aj, 

— type of conductor (solid or bunched), 

— type of adjuster. 


Frequency, core type and material grade 
The operating frequency is a useful guide to the choice of core type and material. 


~— Frequencies below 20 kHz: the highest OQ will be obtained with large, high-inductance-factor cores 
in Ferroxcube 3B7, 3H1 or 3H3 material. Winding wire should be solid, with minimum-thickness 
insulation. Note: high inductance factors are associated with high temperature coefficients of 
inductance. 


— Frequencies between 20 kHz and 200 kHz: high Q will generally by obtained with a core also in 
Ferroxcube 3B7, 3H1 or 3H3. Maximum QO will not necessarily be obtained from the largest-size 
core, particularly at higher frequencies, so the choice of inductance factor is less important. 
Bunched, stranded conductors should be used to reduce eddy-current losses in the copper. Above 
50 kHz, the strands should not be thicker than 0,07 mm. 


a Frequencies between 200 kHz and 2 MHz: use a core of Ferroxcube 3D3 material. Bunched 
conductors of maximum strand diameter 0,04 mm are recommended. 


— Frequencies between 2 MHz and 12 MHz: use a core of Ferroxcube 4C6. Bunched conductors of 
maximum strand diameter 0,04 mm are recommended for frequencies up to 5 MHz. Solid 
conductors should be used at frequencies between 5 MHz and 12 MHz. 
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Signal level 


In most applications, the alternating signal voltage is low. It is good practice, wherever possible, to keep 
the operating flux density of the core below 1 mT, at which level the effect of hysteresis is usually . 
negligible. At higher flux densities, it might be necessary to allow for some hysteresis loss and 
inductance change. Curves showing the effect of signal level are given in the data for certain core types. 
The expression for third harmonic voltage E3 given in Section A may be used as a guide to the 

amount of distortion. For low distortion, RM cores with small hysteresis loss factors should be used. 


D.C. polarization 


The effect of a steady, superimposed magnetic field, whether due to an external field or a d.c. 
component of winding current, on a cored inductor is to reduce the inductance obtained with a given 
number of turns. As with other characteristics, the amount of the decrease depends on the value of the 
effective permeability, becoming less at lower permeabilities. But for most applications the effect is 
not serious. Curves from which the amount of the decrease can be obtained are given in the core data 
sheets. Ferroxcube 3B8 has been developed especially for applications involving d.c. polarization. 


Design procedure 


1. On the basis of the operating characteristics and design limitations, select the core size, material 
grade, inductance factor and conductor type using the information given in the data sheets. 


2. Using the adjustment curve, check that the range of adjustment is sufficient to cover the tolerance 
on Ay, or Ye and that of the resonating capacitor. Make an allowance of about 1% for circuit strays. 


3. Calculate the number of turns required from the A, or @ value for the core. 
4. Select a conductor size to fill the coil former. 
. A 2 . . 
5. From the voltage across the inductor, Erms, determine peak flux density B. If this is in excess of 


1 mT, check that hysteresis loss and distortion are acceptable by reference to the a.c. signal-level 
characteristics in the core data. 


DESIGN EXAMPLES 


Example 1 


Design a filter coil of inductance 2,75 mH operating at a frequency of 100 kHz, with a minimum O of 
900. The temperature coefficient of inductance must be less than + 8,5 x 10° between +5 °c and 
+55 °C. The coil will carry an a.c. current of 1 mA. 


Both operating frequency and the positive temperature coefficient required indicate the use of 
Ferroxcube 3H1 material for the core. The maximum value of U, can be calculated from the maximum 
temperature coefficient using the expression for core temperature coefficient Oy given in the list of 
definitions in Section A: 


Oy, = AFUe. 
Taking the mean value of af given in the material data for 3H1, 10°°/K, yields 


_ 85x 10% 


He Fox 10s '7% 


This being the maximum value of ug for the required temperature coefficient. The next lower 
standard value is 150. Examination of the Q curves for the various potcores for ue = 150 reveals that 
the smallest potcore for which the required OQ of 900 can be obtained is the P18/11. The catalogue 
number of the pre-adjusted core with adjuster nut is 4322 022 24270; that of the recommended 
adjuster is 4322 021 39610. 
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To allow for a 10% adjustment range about the nominal inductance, the inductance of the coil without 
adjuster should be 5% less than nominal, that is 0,95 x 2,75 = 2,62 mH. The number of turns required 
is given by N= a,/L= 56,3 56,3,/2,62 = 91 turns. From the window area-available with single-section 
coil former 4322 021 30270, a suitable conductor comprises 64 strands of 0,04 mm enamelled-copper 
wire. 

It is now possible to calculate the losses in the coil and, hence, the Q. The losses due to the d.c. 
resistance of the wire can be calculated from Eq. (2) above, using the loss-constant for the coil former: 


Ro 16,4x 103 


TL 038x150 _~ as OH, 


where 0,38 is the space factor for the winding. The eddy-current losses in the winding are given by 
Eq. (3), taking Cwoy = 107, 


Rec 10°7 x 267 x 10?° x 0,04? 
oe eg 


where 267 mm? is the volume of the conductor determined from the wire diameter number of strands, 
number of turns and mean turn length given in the coil-former data. 


The dielectric losses in the coil stray capacitances are given by Eq. (4), assuming tan 5, = 0,01 and 
C= 8pF: 


R 
<< - (2m 105)3 x 2,62 x 10° x 8x 10” (7 +.0,01) = 64 Q/H. 


~ 900 


Hysteresis losses are given by Eq. (5), but first it is necessary to calculate B. This is simply given by the 
number of turns, the current carried, the effective permeability and the effective length of the core 
magnetic path: . 


A A 

B = Niugug/Re. (7) 
= /2x 91x 103 x 150 x 4m x 10°7/(25,8 x 10°3) 
= 0,94 mT. 


Using this value in Eq. (5), with np = 0,5 x 10°/T, a more realistic vatue than the quoted maximum, 
yields 


R 
_ =2nrx 10° x 0,5 x 103 x 0,94 x 10% x 150 = 44 Q/H. 


Eddy-current and residual losses given by Eq. (6), using tan 6/u; = 3 x 10°, a good average value, are 


Retr 


: = 2n x 10° x 150 x 3 x 10° = 283 Q/H. 


Now, from Eq. (1), 


R 
— = 288 +3 + 64 + 44 + 283 = 682 2/H 


so that 
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QO = wLl/Rtot = 27 x 10°/682 = 921. 


The measured value, given in the O curves with the data for the P18/11 core, was 995. 


Example 2 


Design an 88 mH loading coil to exceed the following requirements by the widest possible margin 
in the smallest possible volume. 


Inductance tolerance 1 % 
D.C. resistance < 48 2 
A.C. resistance at 1800 Hz and 1 mA < 58 Q 
Capacitance between the two line windings < 200 pF 
Inductance unbalance between the two line windings < 0,1 % 
Resistance unbalance between the two line windings < 0,11 2 


From the a.c. and d.c. resistance limits, 


Ro . 48 
<= 
C 0,088 54,5 Q/H 
and 
Rtot _ 58 
=. 
C 0,088 65,9 Q/H 


The Ro/L value is often the most critical requirement for loading coils on ferrite cores. Therefore the 
potcore size and the A; (or ue) value are determined first. 


Potcore P30/19 is examined first: 


R 1 1 
a ae ee 5,38.10° (see P30/19, section Coil formers) 


L we fou 
assume fy = 0,5 
1 1 ; 538.102 
f .54,5= — x — x 5,38.10° follows min. ue = —“———= 197. 
rom max ms x x ollows min. Ue 545% 05 


Because a higher we value is more attractive due to a better Ro/L or smaller core size, potcore P26/16 
is examined now: 
Ro 1 1 ; 
——=-— x — x 7,79.10° (see P26/16, section Coil formers) 
Lue fou 
assume again f,,, = 0,5 
1 1 


7,79.103 
64,5= —x — x 7,79.10? foll He = 
from max. 64,5= --x 5x Bree Re EA BG 


This result looks more attractive to continue the calculation. 
0,4 tue 


A We of min. 286 corresponds to a min. A; of 898 according to formula A, = C : 
1 


= 286. 


C1 of potcore P26/16 is 0,400 mm! (see P26/16, section Potcores). 


The closest standard A;_ value of a P26/16-3H1 core is 1000 (ug = 318). Catalogue number of this core 
is 4322 022 29310. 

The tolerance on the A;_ value is + 3%. For most loading coils this is too high. To solve that problem a 
suitable inductance adjuster is used (see P26/16, Inductance adjusters). The inductance of the coil with- 
out adjuster must be a few percent lower, because an adjuster always increases the inductance, e.g. —5%. 
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88 mH -- 5% = 83,6 mH. 


According to formulae L = N?A;_ the number of turns for this coil should be 289. 
Because a loading coil must have an even number of turns (often divisible by 4, see outline) 288 turns 
are chosen. 


7Z90766 


Arrangement of a four-winding 
loading coil on a two-section former. 


According to the same formula the inductance of the loading coil without adjuster is now 
L = N?A, = 288? x 1000 x 10°° mH = 82,94 mH. 
The + 3% tolerance on the A, value of the core implies: 


a minimum inductance of 82,94 mH — 3% = 80,45 mH; 

a maximum inductance of 82,94 mH + 3% = 85,43 mH. . 
In order to bring 80,45 mH to 88 mH an adjuster is needed which increases the inductance of the coil 
with maximum 9,3%. A suitable standard adjuster can be found under P26/16 (see Inductance adjusters). 


Since the lowest value of Rg/L will be obtained with a coil former completely full of wire, solid wire 
0,28 mm diameter with double polyvinylformal insulation is used. From Eq. (2), 


Ro 7,79 x 10 
L 318x049 — a 


where 0,49 is the space factor of the winding. 


The eddy-current resistance is given by Eq.(3) with 
Cwcy = 100 x 10°: 


R | 
— = 100 x 10°? x 954 x 3,24 x 10° x 0,282/318 = 0,08 Q/H. 


Dielectric losses are given by Eq. (4), assuming O at 1800 Hz to be 200 (from P26/16 Q curves) and 
tan 6, = 0,01: 


<s 


00 + 0,01) = 0,15 Q/H. 


R 
< = (271800)? x 88 x 10°3 x 60 x 10°!2 | 


Hysteresis losses are given by Eq. (5), but first it is necessary to calculate B: from Eq. (7): 


B = 292 x 103 x./2 x 318 x 42 x 10°7/(37,6 x 103) = 4,4 mT. 
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Then, with ng = 0,5 x 10°, 
Rh 
ra 27 x 1800 x 0,5 x 10°? x 4,4 x 10° x 318 = 7,9 Q/H. 


Finally, eddy-current and residual losses are given by Eq.(6), assuming tan 6/u; = 0,5 x 10°: 


R 
e+l_ on x 1800 x 318 x 0,5 x 10° = 1,8 Q/H. 


Thus, from Eq (1), the total losses are 


Rtot _ 7 
ia 503 0,88+ 0,15+ 7,9 + 1,8 = 59,9 Q/H, 


so that the total coil resistance at 1800 Hz passing a current of 1 mA is 59,9 x 88 x 10° =5,27 Q. 
Note the very low contribution of the Ferroxcube 3H1 to the losses. 
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COIL WINDING RECOMMENDATIONS 


PROTECTING THE COIL FORMER 


The flanges of the coil former may be as thin as 0,2 mm. For this reason, it is necessary to support 
them during winding; this is best done by means of a flanged mandrel. As shown in the figure, this 
supports both barrel and flanges. 


2 
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With wire of overall diameter less than about 0,4 mm, no attempt should be made to layer wind, but 
a random winding should be built up as evenly as possible. With wire of diameter greater than about 
0,4 mm a compromise is usual: approximate layer winding, feasible at the start, should be continued 
as far as possible in order to achieve a satisfactory space factor. 


Each lead-out wire should be terminated at a convenient coil-former or tag-plate pin by soldering; dip 
soldering is the usual method. Solder-bath temperature and immersion time are largely dependent on 
the type of wire, but should not be more than necessary. A good flux is essential: preferably one that 
can be removed with warm water. To avoid contamination of coil former and tag plate, do not 
immerse the pins too far in the bath. Capillary action will ensure that good joints are made when the 
distance between the soldering-bath surface and coil-former or tag plate is about 1 mm. 
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WIRE TENSION | 


The two accompanying graphs may be used to find the wire tension required during winding. 


si 


mM 
A 
as 


F = a 
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a All | | 
mail| 
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SS i meee eect 
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Mead 01 1 10 
d 
mm) number of strands 
Solid wire: tension F asa function of Bunched wire: tension F as a function of 
diameter d with extension Al/I asa number of strands with the strand dia- — 
parameter. meter as a parameter. 
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MOUNTING DATA 


ASSEMBLING 


Stable inductance is best achieved by gluing the coil former inside the core half with the nut; one 
small spot of a flexible silicon rubber kit is sufficient. With cores and accessories assembled according 
to the instructions in the data sheets, normal requirements of temperature, shock and vibration 
stability are met. 


Since the clearance of the adjuster in core centre holes is small, core halves must be accurately centred 
during assembly. For sma//-quantity production, alignment plugs are useful aids. These are, however, 
not available as accessories, but should be made to the accompanying drawings. The recommended 
material is brass. 


7Z98788.1 7Z298789.1 


P14/8 and P18/11 P22/13 


material: brass 


7Z98790.1 


P26/16 to P42/29 


Core halves must be centred before mounting parts are fitted. These assembly plugs can also be used 
during impregnation with wax or other compounds. After impregnation, remove plugs and insert 
inductance adjusters; see Inductance Adjustment instructions in the data sheets. 


For /arge-quantity production, special assembly tools have been designed that first centre the core 
halves and then bend the container lips of potcores and cross cores. For RM cores, the tools first 
centre the core halves and then apply the two spring clips. Drawings will be supplied on request; please 
use the ordering code in the accompanying table. See also the Mounting Parts section of the data 
sheets. 
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GENERAL 


core type drawing number of tool 
P11/7 4322 058 00070 
P14/8 4322 058 00000 
P18/11 4322 058 00010 
P22/13 4322 058 00020 
P26/16 4322 058 00030 
P30/19 4322 058 00040 
P36/22 4322 058 00050 
P42/29 4322 058 00060 
_ RM4 4322 058 00180 
RM5 4322 058 00170 
RM6 4322 058 00150 
RM8 4322 058 00160 
RM10 4322 058 00190 
RM14 4322 058 00200 
X22 4322 058 00080 
X30 4322 058 00090 
X35 4322 058 00100 


INSERTING THE ADJUSTER NUT 


Pre-adjusted cores are available with a nut for the inductance adjuster injection-moulded or cemented 
into one core half. The following instructions are for users who prefer to cement the nut themselves. 


Push the nut into the central hole of one of the core halves from the flat side. The recommended 
distance between the nut and the core mating surface is given in the table on page 72. Cement the nut 
into the hole in the lower core half; a suitable adhesive is 
1 part by weight Araldite DY023 | 
5 parts by weight Araldite CY230 
2,6 parts by weight Versamid 140 


Drawings only are available for tools recommended for nut insertion and will be supplied on request. 


curing time: 
2 hours at 80 9C. 


drawing number of 
insertion-tool 


7V 48160 


7V48161 
7V48198 


core type 


P14/8 and P18/11 
P22/13 
P26/16 to P42/29 


Drawings only are also available for metering devices for applying the adhesive to the inside of the core 
body. | 


drawing number of 


ear type metering device 


P14/8 and P18/11 7V 12356 
P22/13 7V 12353 
P26/16 to P42/29 7V 12341 
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GENERAL 


CEMENTING CORE HALVES TOGETHER 


When our mounting parts are used it is not necessary to cement the core halves together 


The guidelines given below for cementing core halves together are given for those customers who do 
not use our mounting parts. 


1. Ensure that there is no dust on either the outside or the inside of the core halves. Remove any 
particles with a dry brush or rotary brushing machine. 


2. Ensure that core halves are free of grease. Degrease in a trichlorethylene vapour bath for at least 
10 seconds. After degreasing, protect against dust and do not handle. 


3. Mix Araldite AY18 and hardener HZ18 in proportions of 4: 3 by weight. An equal amount of 
chalk (marble flour) may be added. Pot life is about 2 weeks, depending on ambient temperature. 


4. Put the wound coil former into the core, cementing to one core half if desired. 


5. Centre the core halves and clamp; the recommended pressure on the mating surfaces is 200 Pa 
(0,02 kg/mm?). . 


6. Heat the core to about 35 OC to drive off any moisture. 


7. Brush adhesive around the cylindrical surface of the core, to about 2 mm either side of the joint 
line. 


Y 


{ approx. 4mm 


t 7290763 


With the core still clamped, put into an oven at 70 OC for 1 hour, followed by 1% hours at 100 °C 
to cure. Cool room to temperature before unclamping. 


8. With 4C6 material, more than one coat of adhesive may be necessary; alloy each coat to dry before 
applying the next. Clamping is necessary only while curing. 


IMPREGNATION AND ENCAPSULATION 


Encapculation or vacuum impregnation of a complete assembly is not recommended as it can cause the 
core material. to become stressed and this is usually accompanied by unacceptable changes in 
permeability and temperature coefficient. If encapsulation is necessary, provide the core with a layer 
of wax by immersion before encapsulating. 


Restrict vacuum impregnation to wound bobbins only. Note: bobbins wound with silk-covered wire 
must always be impregnated. After impregnation, take care that wax is not scraped off during coil 
assembly as it may become trapped between mating surfaces of the core. 


Note: when extremely good temperature stability is required, subject the complete coil to five 
temperature cycles with a variation from room temperature to 70 OC at a rate not exceeding 1 OC per 
minute. This applies to all types of inductor assembly. 
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GENERAL 


MARKING 


MARKING OF POTCORE HALVES 


product 


diameter 


diameter 


= 15mm 


marking on 
product 


marking on label 
of primary pack 


material delivery lot number; 
production lot number; 
designation; code number; 
quantity; origin/traceability 


code; date of packing 


example: example: 


PHILIPS 


without 
air gap 


3H1 AO 


4322 022 20982 
40 A670 KB 8048 


delivery lot number; 
production lot number; 
designation; code number; 
quantity; origin/traceability 
code; date of packing 


dimensions 
material 
A and OQ signs 


example: example: 


without 
air gap 


07552 
P18/11 


17A 
AO 


18/11 3H1 


3H1 


4322 020 21513 
40 A670 KB 8048 


* Potcores with a dia. <9 mm are not marked. 
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marking on label 
of storage pack 


delivery lot number; 
production lot number; 
designation; code number; 
quantity; origin/traceability 
code; date of packing 


example: 


PHILIPS| 


07552 
P9/5 


17A 
AO 


3H1 


4322 022 20982 
200 A670 KB 8048 


delivery lot number; 
production lot number; 
designation; code number; 
quantity; origin/traceability 
code; date of packing 


example: 


17A 


P18/11 3H1 AO 


4322 020 21513 
200 A670 KB 8048 


GENERAL 


MARKING OF POTCORE SETS 


marking on marking on label marking on label 


product product * of primary pack of storage pack 


material delivery lot number; delivery lot number; 

A or u sign production lot number; production lot number; 

A, Or fe value**| designation; code number; designation; code number; 
quantity; origin/traceability | quantity; origin/traceability 
code; date of packing code; date of packing 

example: example: example: 


without 
diameter | or with 
<15mm | air gap 


PHILIPS |. 


07552 17A 
P14/8 3H1 A 160 


07552 17A 
P14/8 3H1 A160 


4322 022 23255 
20 A670 KB 8048 


4322 022 23255 
100 A670 KB 8048 


delivery lot number; 

production lot number; 

designation; code number; 

quantity; origin/traceability 
code; date of packing 


delivery lot number; 
production lot number; 
designation; code number; 
quantity; origin/traceability 
code; date of packing 


dimensions 
material 

A or yp sign 
A, Or Me value** 


example: example: example: 


without 
or with 
air gap 


diameter 
215mm 


26/16 3H1 


07552 17A 
P26/16 3H1 A250 


07552 17A 
P26/16 3H1 A250 


4322.022 09260 
100 A670 KB 8048 


4322 022 09260 
20 A670 KB 8048 


* Marked on the upper half (without nut). 
** The Ay Or ue sign is omitted where these values are > 1000. 
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GENERAL 


MARKING OF POTCORE SETS WITH CECC APPROVAL 


roAuet marking on marking on label marking on label 
: product* of primary pack of storage pack 


dimensions Philips shield emblem and Philips shield emblem and 

material wordmark; specification wordmark; specification 

PH sign number; delivery lot number;} number; delivery lot number; 

A sign production lot number; production lot number; 

A, value designation; CECC symbol, designation; CECC symbol, 
name of national supervising | name of national supervising 
inspectorate, code of inspectorate, code of 
authorized factory; code authorized factory; code 
number; quantity; number; quantity; 
origin/traceability code; origin/traceability code; 
date of packing date of packing 


diameter | with example: example: example: 
215mm | air gap 
PHILIPS) PHILIPS 


25100-018 


25100-018 

07552 17A 07552 (17A 
P18/11 3H1 A250 P18/11  3H1 A250 
@P~ NEC/KEMA GP NeEC/KEMA 
Wie NECC-M-03 Wipe NECC-M-03 


4322 022 25265 . 
100 A670 KB 8048 


4322 022 25265 
20 A670 KB 8048 


* Marked on the upper half (without nut). 
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GENERAL 


MARKING OF RM-CORE HALVES 


oduct marking on marking on label marking on label 
P product of primary pack of storage pack 

material delivery lot number; delivery lot number; 

A and 0 signs production lot number; production lot number; 
designation; code number; designation; code number; 
quantity; origin/traceability | quantity; origin/traceability 
code; date of packing code; date of packing 

example: example: example: 

square without 
core air gap 
halves 


oO 


4322 020 25025 
40 A670 KB 8048 


4322 020 25025 
200 A670 KB 8048 


MARKING OF RM-CORE SETS 


material delivery lot number; delivery lot number; 

A sign* production lot number; production lot number; 

A, value designation; code number; designation; code number; 
quantity; origin/traceability | quantity; origin/traceability 
code; date of packing code; date of packing 

example: example: 


example: 


square without 
core or with 
sets air gap 


17A 
RM6S 3H1 A 250 


—17A 
RM6S 3H1 A 250 


4322 022 47266 
20 A670 KB 8048 


4322 022 47266 
100 A670 KB 8048 


* The A sign is omitted from RM5 and smaller cores with A, values 2 1000. 
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GENERAL 


MARKING OF RM-CORE SETS WITH CECC APPROVAL 


marking on 
product product* 
material 
PH sign (turned 
through 90°) 
A sign 
A, value 
square with 
core air gap example: 
sets 


* Marked on the upper half (without nut). 
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marking on label 
of primary pack 


Philips shield emblem and 
wordmark; specification 
number; delivery lot number; 
production lot number; 
designation; CECC symbol, 
name of national supervising 
inspectorate, code of 
authorized factory; code 
number; quantity; 
origin/traceability code; 
date of packing 


example: 


PHILIPS 


25100-019 
07552 17A 
RM6S 3H1 A250 


Ga NEC/KEMA 
Gi “'VECC-M-03 


4322 022 67267 
20 A670 KB 8048 


marking on label 
of storage pack 


Philips shield emblem and 
wordmark; specification 
number; delivery lot number; 
production lot number; 
designation; CECC symbol, 
name of national supervising 
inspectorate, code of 
authorized factory; code 
number; quantity; 
origin/traceability code; 
date of packing 


example: 


PHILIPS DH i Li DS 
| 25100-019 
07552 17A 
RM6S 3H1 A250 
NEC/KEMA 


Wie NECC-M-03 


4322 022 67267 
100 A670 KB 8048 


GENERAL 


MARKING OF X-CORE HALVES 


oduct marking on marking on label marking on label 
: product of primary pack of storage pack 


material delivery lot number; delivery lot number; 

A and 0 signs production lot number; production fot number; 
designation; code number; designation; code number; 
quantity; origin/traceability | quantity; origin/traceability 
code; date of packing code; date of packing 


example: example: example: 


PHILIPS PHILIPS 


07552 
X22 


without 
air gap 


3H1 AO 


4322 020 23513 
200 A670 KB 8048 


4322 020 23513 
40 A670 KB 8048 


cross 
core ia 
halves material delivery lot number; delivery lot number; 
air-gap length production lot number; production lot number; 
(mm) designation; code number; designation; code number; 
quantity; origin/traceability | quantity; origin/traceability 
code; date of packing code; date of packing 
example: example: example: 


with 
air gap 


4322 022 23742 4322 022 23742 
20 A670 KB 8048 100 A670 KB 8048 
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GENERAL 


MARKING OF X-CORE SETS 


product 


cross 
core 
sets 


marking on marking on label 

product on primary pack 

delivery lot number 
production lot number; 
designation; code number; 
quantity; origin/traceability 
code; date of packing 


material 
A sign* 
A, value 


example: example: 


PHILIPS 


07552 
X22 


without 
or with 
air gap 


17A 
A250 


3H1 


4322 022 65262 
20 A670 KB 8048 


* The A sign is omitted where A, values are 2 1000. 


marking on label 
on storage pack 


delivery lot number; 
production lot number; 
designation; code number; 
quantity; origin/traceability 
code; date of packing 


example: 


PHILIPS 


07552 
X22 


17A 
A250 


3H1 


4322 022 65262 
100 A670 KB 8048 


When ordering cores or associated parts, such as coil formers, adjusters and mounting parts, please 
quote the 12-digit catalogue number for the product in question given in the device data. Whenever this 
number ends with ‘zero’, the actual delivered goods may bear a different figure which is for logistic 
purposes only. 
So if you order e.g. type 4322 021 30180 you may receive 4322 021 30182. 
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POTCORES AND ACCESSORIES 


94 


P5,8/2,5 


POTCORES 


@ CORE HALVES without air gap can be supplied. 


Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack 
contains 100 core halves; a storage pack contains 500 core halves. Please order in multiples of these 
quantities. 


MECHANICAL DATA 


= (+037 7Z75969 
™ 0 
Dimensional quantities according to IEC 205: 
Cy=2 _ 1,39 mm-!; C5 =z oe 0,347 mm?; V_, = 22,3 mm?; |, = 5,57 mm; Ag = 4,01 mm?. 
1 A 2 A? e e e 


Mass of a core set: 0,18 g. 


ELECTRICAL DATA | 


The combination of two potcore halves without air gap, randomly chosen from a batch, has the 
following guaranteed A; value. A measuring coil as described in general section ‘Potcores, square 
cores and cross cores, is inserted; the halves are pressed together with a force of 15 N. 

The values are valid 5 minutes or more after clamping. | 


AL + 25% f=4kHz B= 1mT 25+1°C 715 


Catalogue number of a half core without air gap in grade 3H1: 4322 020 54300. 
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P5,8/3,3 


POTCORES 


@ CORE HALVES without air gap can be supplied. 


Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack 
contains 100 core halves; a storage pack contains 500 core halves. Please order in multiples of these 
quantities. 


MECHANICAL DATA 


+2,5_9 > 


a4 9 a ae 


7278970 


14403 
ae 


Dimensional quantities according to IEC 205: 


C,= 5+ = 1,68 mm; Cy = 5 = 0,358 mm"; Ve = 37,0 mm? |p = 7,90 mm; Ag = 4,70 mm?. 
a a? 


Mass of a core set: 0,23 g. 


ELECTRICAL DATA 


The combination of two potcore halves without air gap, randomly chosen from a batch, has the 
following guaranteed A, value. A measuring coil as described in general section ‘Potcores, square cores . 
and cross cores’, is inserted; the halves are pressed together with a force of 15 N. The value is valid | 
5 minutes or more after clamping. 


A, + 25% 


Catalogue number of a half core without air gap: 4322 020 54400 
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COIL FORMER 


0g*" 
Ga 
; | 
<—4,45_),—> >| ee -! -9 25 +005 (2x) 
x 2,15_94 a 7285241 

Catalogue number 4322 021 33550 
Material polyamide 
Window area 1,1 mm? 
Mean length of turn 11,7 mm 
Maximum temperature 130 °C 

Ro 1 1 
D.C. losses — =— x — x 237 x 10° Q/H 

L Me feu 

Mass 0,03 g 
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P7,4/4,2 


POTCORES 


Two types of core can be supplied: 


@ CORE SETS without nut and pre-adjusted on an A,_ value. 
@ CORE HALVES without air gap. 


Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack 
contains 100 core halves; a storage pack contains 500 core halves. Please order in multiples of these 
quantities. 


MECHANICAL DATA 


Sc ae 
AY 


7275881.1 


+0,3 
1,6 0 


Dimensional quantities according to [EC 205: 
C,=2 ; = 1,43 mm!; Co = 2 a = 0,204 mm?; Ve= 70 mm?; lg = 10,0 mm; Ag = 7,0 mm?. 
Mass of a core set: 0,46 g. 


ELECTRICAL DATA 

The combination of two potcore halves without air gap, randomly chosen from a batch, has the 
following guaranteed A; value. A measuring coil as described in general section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 20 N. The value is 
valid 5 minutes or more after clamping. 


Ay + 25% 


Core halves in 3H1 grade 
catalogue number 
4322 020 54600 


54610 
54620 


air gap A in mm 
0 

0,06 + 0,01 

0,12 + 0,01 
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P7,4/4,2 


COIL FORMER 


rt 


+01 0 
3,05 0 3,65_9 4 


R 
+——5,75_§,——> -» + 0,3+0,05 (2x) 
— 2,75_9 4 <—— 7Z75880.2 
Catalogue number 4322 021 32990 
Material polyamide 
Window area 2,2 mm? 
Mean length of turn 14,6 mm 
Maximum temperature 130 °C 
Ro «1 1 
D.C. losses — =— x — x 137 x 10° 2/H 
L ve fou 
Mass 0,04 g 
CHARACTERISTIC CURVES 


7Z90749 


Relative effective permeability and turn factor for 1 mH as a function of the air gap length. 
FXC 3H1. : 
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POTCORES 


Three types of core can be supplied: 


@ CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor A, or on 
a relative effective permeability value Uo. 


@ CORE SETS without nut and pre-adjusted on an A,_ or a Me value. 
@ CORE HALVES without air gap. 


The potcores are in accordance with the following specifications: IEC 133 (international), NCF83311 
(France), DIN 41293 (Germany) and BS4061 range 2 (Great Britain). 


Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary 
pack contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. 
Please order in multiples of these quantities. 


MECHANICAL DATA 


meweu: 


measured at face 
B-C R 0 + 0,25 
0 


b1B| 7278397 


Dimensional quantities according to IEC 205: 
C1= t= 424mm: => =0,124 mm?:V = 126 mm?; lo = 12,5 mm; Ag = 10,1 mm?; 
1 A 2 A? e e e 


AcPmin = 7,98 mm? 
Mass of a core set: 1,3 9 
Pulling-out force of the nut: = 10 N 
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ELECTRICAL DATA 


The combination of two potcore halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores 
square cores and cross cores, is inserted; the halves are pressed ROGEMIEE with a force of 25 N. The 
values are valid 5 minutes or more after clamping. 


a grade 
ce 


Ay + 25% 125 
Mg + 25% 125 
a ~~ £103 
tand , 196 
Kj 
<0,1 
<0,1 
<0,1 
np x 10° — 1,5 to 3,0 
0,3 to 1,2 + <6,2 
ae x 10°/K < < 0,1 +0,5to1,5 | -2to+4 
<0,1 +0,5to 1,5 Oto+6 
<0,1 +05 to 1,5 
Dr x 10° on s , 
< <0,1 +0, < <4, <10 
(10-100 min) ‘ 


Core sets pre-adjusted on A, . 


AL corre- catalogue number 4322 022..... 
sponding 4C6 


Ue-value without nut without nut 


41800 
@ 41810 
41820 


16 + 1% 
25 + 1% 
40 + 1% 
63 + 1% 
100 + 1,5% 
160 + 2% 
250 + 5% 


Cores with Ay <63 have a symmetrical air gap. 
Cores with A; = 100 have an asymmetrical air gap. 


Core halves without air gap, without nut 


catalogue number 


4322 020 20900 
4322 020 20980 
4322 020 20940 


Ferroxcube grade 
3D3 


@ Preferred type. 
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COIL FORMER 


The dimensions conform with the following specifications: IEC 133 (international), UTE C93-324 
livre 1 (France), DIN41294 (Germany) and BS4061 range 2 (Great Britain). 


Catalogue number 
Material 

Window area 

Mean length of turn 
Maximum temperature 


D.C. losses 


Mass 


7250882 
19-1-'68 


4322 021 31700 
polycarbonate 


3,4 mm? 

19 mm 

130 °C 

R 1 1 

—OQ= _ x x 69,5 x 10° Q/H 
L He fou 

0,07 g 
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101 


P9/5 


INDUCTANCE ADJUSTERS 


—>| 62,13" 8,07 ' 


B2_So5 


mre 
. 079, fi iM i] 
8,07 Cy 


<———— 


| ! | 
0,2 _,| M14 


Table 1 
catalogue number colour code material 
4322 021 39810 FXC 1,85 
39840 cip 1,92 
39850 cip 1,92 
1 


39890 FXC 


Table 2 Catalogue numbers of recommended adjusters for typical A, values and adjusting percentage. 


core 0 


3H1 4322 021 39850 11 4322 021 39840 18 4322 021 39810 35 

. 100 39850 7 39840 11 39810 22 
160 39840 9 39810 14 39890 15 
250 39840 6 39890 10 


_ 4322 021 39850 15 4322 021 39840 27 
_ 39850 16 39840 27 
4322 02139850 7 39840 11 - 
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CHARACTERISTIC CURVES 


Me-« CURVES 


7290750 


Relative effective permeability and turn factor for 1 mH as a function of the air gap length. 
Me = 1260 + 25% at A = 3 um for 3H1. 
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104 


Br 


D.C. SENSITIVITY AT 25 °C 


x 1078 
3000 7290567 


serie 


feliced 
oe ene 
1000 


OT 


500 


_ He-Hea 


Inductance variation as a function of d.c. polarization. 


March 1984 


Pti/7 


POTCORES 


Three types of core can be supplied: 


@ CORE SETS provided with an injection-moulded nut for an adjuster and pre-adjusted on an induct- 
ance factor A,_ or on a relative effective permeability value Ug. 


@ CORE SETS without nut and pre-adjusted on an Ay or a eg value. 
@ CORE HALVES without air gap. 


The potcores are in accordance with the following specifications: [EC 133 (international), NCF 83311 
(France), DIN41293 (Germany) and BS4061 range 2 (Great Britain). 


Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack 
contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. Please 
order in multiples of these quantities. 


MECHANICAL DATA 


SS N22 


0 68 
rae 29. +6,25 


: | 
mz 
polyamide 


moulded -in 
nut 


measured at face 


+ 0,2 
[B] 7278398 


Pulling out force of the nut 220 N 
< 4mNm 


Extraction force of adjuster from nut 2 20 N 


Torque of the screw thread 


Dimensional quantities according to IEC 205: 


| | 
C1, => — =0,956 mm': Co == — =0,059 mm; V, = 251 mm?; I, = 15,5 mm; Ag = 16,2 mm?; 
1 A 2 A? e e e 


Acp min ~ = 13, 3 mm? 
Mass of a core set: 1,8 g. 
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P11/7 


ELECTRICAL DATA 


The combination of two potcore halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 35 N. The values are 
valid 5 minutes or more after clamping. Parameters af and De of grade 3B7 are measured on toroid- 
wound halves. 


freq. |B temp. | grade | 
A, + 25% 160 
le + 25% 125 
a < 90,5 
tan 6 x 10° 
Kj 

< 40 

< 100 
np x 10° 

<6,2 
ap x 10°/K +0,5 to +1,5 —2to+4 

+0,5 to +1,5 Oto+6 

Dp x 108 <10 
(10-100 min) oy 


Be x 10°, measured on sets with 
Me = 300 + 10% and 25 + 1 °C: 


X lo 
at [Me Xx = 1,00 x 10° A/m 
le =1,50x 108 A/m 
= 2,15 x 10° A/m 
March 1984 


Potcores 


Core sets with nut and pre-adjusted on A, . 


corre 
sponding 
Me-value 


AL 


16+ 1% 
25 + 1% 
40 + 1% 
63 + 1% 
100 + 1% 
160 + 1,5% 
250 + 3% 
400 + 8% 


@ 21240 
@ 21250 
@ 21260 


@ 01920 
01940 


Core sets with nut and pre-adjusted on Ue. 


catalogue number 4322 022..... 


Ke 


15+ 1% 
22+ 1% 
33 + 1% 
47+1% 
68 + 1% 
100 + 1,5% 
150 + 2% 
220 + 5% 
660 + 25% 
1300 + 25% 


Core sets without nut: replace the eighth digit of the catalogue number (2) by 0. 
Cores with Ay <63, or ue < 68, have a symmetrical air gap. 
Cores with Ay = 100, or ug 2 100, have an asymmetrical air gap. 


Core halves without air gap, without nut 


Ferroxcube grade catalogue number 


3B8 4322 020 28760 
3D3 4322 020 21020 
4322 020 21010 


4322 020 21140 


@ Preferred type. 
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COIL FORMER 


The dimensions conform with the following specifications: [EC 133 (international), NCF 83311 
livre 1 (France), DIN 41 294 (Germany) and BS 4061 range 2 (Great Britain). 


Catalogue number 
Material 

Window area 

Mean length of turn 
Max. temperature 


D.C. losses 


Mass 


\ 
\ 
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4322 021 30240 
polycarbonate 
5,5 mm? 

23 mm 

130 °C 


Ro ee ee, x 58,1 x 10° Q/H 


Lo Me fou 


INDUCTANCE ADJUSTERS 


' 
0,2 _,| M14 


<_ 


Table 1 


catalogue number 


4322 021 39810 1,85 
39840 cip 1,92 
39850 cip 1,92 


39890 FXC 
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Table 2 Catalogue numbers of recommended adjusters for typical A; values and adjusting pergentage. 


P11/7 
seh low % | medium % | high % 
3H1,3B8 |100 | 432202139850 7 | 432202139840 4322 02139810 24 
160 39840 7 39810 39890 22 
| 250 39810 10 39890 7 
3D3 16 | 4322021 39850 4322 021 39840 = 
25 = 39850 4322 02139840 27 
40 | 39850 39840 24 
63 | 4322021 39850 39840 os 
100 39850 39840 = 
4C6 16 - 4322 021 39850 4322 02139840 19 
25 x 39850 39840 22 
40 | 4322021 39850 39840 | 7 
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MOUNTING PARTS 


MOUNTING 


7275879 


(1) tag plate 4322 021 30180 
(2) brass container 4322 021 30510 
(3) spring 4322 021 30620 


The core is suitable for mounting on printed-wiring boards. 


The four soldering pins and the earth tag are arranged so as to fit a grid of 2,54 mm (0,1 inch). The pin 
length is sufficient for a board thickness of up to 1,6 mm. The board should be provided with holes 
of 1,3 + 0,1 mm diameter. 

The container is provided with an earth tag. 

It is recommended that the spring (3) be placed in the position indicated to obtain the best stability 
against shock and vibration. 

Before bending the lips of the container, pressure should be exerted evenly on the rim of the tag plate 
until it meets the container. The force which is required is approximately 35 N. After bending 

the lips the spring will have the correct tension. 
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PART DRAWINGS (dimensions in mm) 
(1) tag plate 4322 021 30180 


Plate: polyester reinforced with glass fibre, resistant against dip-soldering at 400 °C for 2 s. 
Pins : phosphor bronze, dip-soldered 


SW! 


w 
So. 
Oo 
+l 
oO 
=, 
© 
— 


i 


' 7250833.6 


The tag plates are packed on a polystyrene plate of 200 and 5 plates (1000 pcs) in a cardboard box. 
Please order in multiples of these quantities. 


(2) container 4322 021 30510 - 
Material: brass, nickel plated, thereafter tin plated. 


ed 
2 +92) 340,15 
te 


The containers are packed in cardboard boxes of 2000. Please order in multiples of this quantity. 


\ 
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Mounting parts P11/7 


(3) Spring 4322 021 30620 
Material: chrome-nickel steel 


in compressed 

position 

A force of min. 25 N is required to compress the 
spring to 0,5 mm. 

A force of max. 55 N is required to compress the 
spring to 0,2 mm. 


igen 11,1+0,1 — 


The springs are supplied in quantities of 2500. 
Please order in multiples of this quantity. 


7283857 0,1 4 
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CHARACTERISTIC CURVES 


le CURVES 


icone ine 
50 See Soot a 
se ee eae 


10 
0,02 0,05 0,1 0,2 0,5 1 2. 


Relative effective permeability and turn factor for 1 mH as a function of the air gap length. 
Me <975 at A= 3 um for 3 H1. 
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Characteristic curves 


TYPICAL Q-CURVES FOR FXC 3H1 


1000 7292567 
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Enveloping curves. Coil former 4322 021 30240. 
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INDUCTANCE VARIATION AS A FUNCTION OF AT ~ 
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10 


Guaranteed curve 


D.C. SENSITIVITY AT 25 °C 


7Z278288.1 
3000 


measured measured 
Cree at ee 
y aeaee 


inna ae oe 
3B8 curve 
meant a 


He-Hea 
Me X Hea 


Be= 


Inductance variation as a function of d.c. polarization. 
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POTCORES 


Three types of core can be supplied: 


@ CORE SETS provided with an injection-moulded nut for an adjuster and pre-adjusted on an induct- 
ance factor A,_ or ona relative effective permeability value Ue. 


@ CORE SETS without nut and pre-adjusted on an A, or a pg value. 
@ CORE HALVES without air gap. 


The potcores are in accordance with the following specifications: |EC 133 (international), NCF 83311 
(France), DIN41293 (Germany) and BS4061 range 2 (Great Britain). 


Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack 
contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. Please 
order in multiples of these quantities. 


MECHANICAL DATA 


SS 


polyamide 
Oe Me face —_ 3 moulded-in 
RO Q ape 1,2 nut 
+0,15 


' 
>B] 7278399 


Pulling out force of the nut = 30N 
Torque of the screw thread < 8mNm 
Extraction force of adjuster from nut > 20N Note: the 4C6 version has 


: : wed : a cemented nut. 
Dimensional quantities according to IEC 205: 


C,== x = 0,789 mm; Co == ra = 0,0315 mm’? ; Ve = 495 mm?: le = 19,8 mm; Ag = 25,1 mm?; 


ACP min = 20,0 mm?. 
Mass of a core set: 3,2 g 
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Potcores 


ELECTRICAL DATA 


The combination of two potcore halves without air gap, randomly chosen from a batch, has the 


following guaranteed properties. A measuring coil as described in the Genera! section ‘Potcores, square 


cores and cross cores’, is inserted; the halves are pressed together with a force of 60 N. The values are 
valid 5 minutes or more after clamping. Parameters af and De of grade 3B7 are measured on toroid- 


wound halves. 


freq. B 
kHz mT 


temp. 
oC 


3H1 4C6 


A, + 25% <0,1 25 +1 200 
le + 25% <0,1 25 +1 125 
08 <0,1 25 +1 <81,8 
he x 10° <0,1 25 +1 
<0,1 25 +1 
<0,1 25 +1 
<0,1 25 +1 
<0,1 25 +1 
<0,1 25 +1 < 40 
<0,1 25 +1 < 100 
np x 10° 1,5to3,0 | 25+1 < 0,86 
1,5to 3,0 | 25+1 
0,3to 1,2 | 25+1 <6,2 
ap x 10°/K 5 to 25 +0,5to+1,5 | —2to+4 
25 to 55 +0,5to+1,5| Oto+6 
25 to 70 
6 
aaa as 25 +0,1 <43 <10 


Be x 10°, measured on sets with 
Me = 300 + 10% and 25 + 1 9C: 


X lo 
= 0,90 x 10° A/m 


€ =1,50 x 10° A/m 
=2,15x 10° A/m 


at Ue X 
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Core sets with nut and pre-adjusted on A; . 


AL 


25+1% 
40+ 1% 
63 + 1% 
100 + 1% 
160 + 1,5% 
250 + 2% 
315 + 2% 
400 + 2% 
630 + 3% 


corre- 
sponding 
Me-value 


@ 03860 


03880 
03890 


Core sets with nut and pre-adjusted on pe. 


Me 


15+ 1% 
22+ 1% 
33 + 1% 
47+ 1% 
68 + 1% 
100 + 1,5% 
150 + 2% 
220 + 3% 
680 + 25% 
1400 + 25% 


3H1 


22230 
22240 
22250 
22260 
22270 
22280 


02200 


Core sets without nut: replace the eighth digit of the catalogue number (2) by O. 
Cores with A; < 100, or ue < 68, have a symmetrical air gap. 
Cores with A; = 160, or ue = 100, have an asymmetrical air gap. 


Core halves without air gap, without nut: 


3D3 
3H1 


© Preferred type. 
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Ferroxcube grade 


catalogue number 


4322 020 21400 
4322 020 21270 
4322 020 21260 
4322 020 21350 


4C6 


23810 
@ 23820 
23830 


4C6 


22810 
22820 
22830 
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COIL FORMERS 


Two types of coil former can be supplied: 


— with one section; 
— with two sections. 


The dimensions conform with the following specifications: 1EC 133 (international), NCF 83311 
(France), DIN 41294 (Germany) and BS 4061 range 2 (Great Britain). 


SINGLE-SECTION COIL FORMER 


Catalogue number 4322 021 30250 D.C. losses 
Material polycarbonate Ro 1 1 
—— =—x = x 32,3 x 10° Q/H 
LHe feu 
Window area 9,7 mm? 
Mean length of turn 29 mm M 0.15 
ass , 
Max. temperature 130 °C : 
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TWO-SECTION COIL FORMER 


Catalogue number 
Material 


Window area 


Mean length of turn 


Max. temperature 


March 1984 


4322 021 30260 
polycarbonate 


2 x 4,5 mm? 
29 mm 
130 °C 


045m 


54-21 


D.C. losses 

Ro «(1 1 

— =— x — x 35,1 x 10° Q/H 
L ve fou 


Mass 0,2g 


INDUCTANCE ADJUSTERS 


7285615 .2 


Table 1 


colour code material 


catalogue number 


4322 021 39700 black 
39710 brown 
39720 red 
39730 orange 
39740 yellow 
39750 green 
39780 white 
39790 


grey 
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Table 2 Catalogue numbers of recommended adjusters for typical A L values and adjusting percentage. 
P14/8 


core ; ; : “S 
avateeial low % medium % high % 


3H1, 3B8 | 100 4322 02139750 9 | 4322021 39730 4322 02139740 19 
39720 11 39780 17 39710 23 
39780 11 39710 15 39700 19 
39780 9 39700 15 39790 19 
39710 9 39790 15 — 
39710 6 39790 = 


3D3 40 — 4322 021 39750 16 4322 021 39730 24 
63 — 39750 13 39730 20 

100 4322 021 39730 39740 — 
4C6 25 4322 021 39750 4322 021 39730 20 
40 4322 02139750 12 39730 18 39720 22 

63 39730 39720 — 
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MOUNTING PARTS 


MOUNTING ON PRINTED-WIRING BOARDS 


7Z42406.2 
(1) tag plate 4322 021 30440 
(2) brass container 4322 021 30520 
(3) spring 4322 021 30630 


The container is suitable only for mounting on printed-wiring boards. 


The six soldering pins are arranged so as to fit a grid of 2,54 mm (0,1 inch). The pin length is sufficient 
for a board thickness of up to 3 mm. The board should be provided with holes of 1,3 + 0,1 mm 
diameter. 


The container is provided with an earth tag on its circumference. This tag also serves the purpose of 
mounting the coil assembly on the printed-wiring board. 


It is recommended that the spring (3) be placed in the position indicated to obtain the best stability 
against shock and vibration. 


Before bending the lips of the container, pressure should be exerted evenly on the rim of the tag plate 
until it meets the container. The force which is required is approximately 60 N. After bending the lips 
the spring will have the correct tension. 


* There is another mark hole in a similar position on the top of the container. 
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PART DRAWINGS 
Tag plate 4322 021 30440 . 


Plate: polyester reinforced with glass fibre resistant against dip-soldering at 400 °C for 2s 
Pins: phosphor bronze, dip-soldered. | 


10,16 #0,05 


7250880.2 


The tag plates are packed in units of 100 pieces on a polystyrene plate, and with 500 to a cardboard 
box. Please order in multiples of these quantities. 


Container for mounting on printed-wiring boards 4322 021 30520 
Material: brass, nickel plated then tin plated. 


8 +0,3 


L, +02 


7Z50879.1 


The containers are packed in a primary pack of 70 pieces and a storage pack of 350 pieces. Please 
order in multiples of these quantities. 
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Spring 4322 021 30630 
Material: chrome-nickel steel 


in compressed 


A force of 45 to 75 N is required 
to compress the spring to 0,35 mm. 


The springs are packed in units 
of 2000 pieces. Please order in 
multiples of this quantity. 


71283858 0,1 
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CHARACTERISTIC CURVES 


Me-« CURVES 
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Relative effective permeability and turn factor for 1 mH as a function of the air gap length. 
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TYPICAL Q-CURVES 
1000 
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Enveloping curves Single-section coil former 
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INDUCTANCE VARIATION AS A FUNCTION OF AT ~ 


7246597 


REES pe ee ee i 
ptt et aes Pye Pei ahesetl tT ee Tae Feet a et 
RRAB SRSRERARAR ERE ER ERR RRR 
AL so a2ae t+ ttt tt ta BESSA EER RRA eee 
(°/o) Bans SRM REL ARRAS 
EEE EEEEEEEEE SEE EEE 
Bee | tt pp Evel oL We fee ee | 
Baa REPRE E Shee eRe eee ees 
35 FEEEECCEEEEEECSEEE EEE ee 
SRAM A RARER ORR ENR Res RARER ESS 
BRS AERA ERS REAR Re EReARAR SE RRR SRSA 
BREE RSA EES eRRSRELRERARENeeE 
ptt ttt PT ft an 


REAR | I | | HERE 
a a A a 5 NY a 
KD REE R AR S SEAS ARERR? ARERR 


H+ 
on 4 
LET TTT A Ho Py a 
| PAR |_| 
ym SS0008 S0S0 S00 SSS J 
RE H Ht Att et tt friy lt tt t+ 
Peters ae oy Py TTT PTT REE 
EECCA EECA cee CEE arth 
EERE FECHA EEE pt He i | | 
PTT TT TTT Ty eT yi TIA TTI CTT TT rTyrrye ry ry TT ree 
RED SARA SRA Att ttt t+ | Ht tt HY [fees 
LT] i yy BERR ADEE “A aan 
ERE EERE SER Ae 
Ls SSR Re Sees Rees Ae eee eae RP eee See 
PET TT Tre TT yy — ft tt ee tt pe pe 
SRE Ae eee Ace 
GRR ESHER SE REARS AERA EE SERVER Sesh eee ERR Ree ee 
SERRE RRR GRRE Ace 
SERRE Ae BERR Ase eee 
SERRE See 4c 
BREE EERE GRP cee eee 
SERRE Ae ane eee 
BRERA SE Sees Ltt ae tt fe tet EL 
1 SERRE GER Ae 
SRR Ae Ae ae 
a A ht A | | te ae 
EERREREERD GERBER Ae Se EeREdneeee | La | | | 
PTT Try yr ae aot aD ne | || 
ERR GEER cee PTT | Leer Bia 
Pitt ett ig HEH Et et EE PT TTT TET 
ARERR Seeker ULAR ee Ree spe. Jf ptt 
a ef nt A tt tan fb cee fo [ + | | 4 
PET TTT tA rr rf tt tt. | 
05 PY ENR SP AREER REAP cee eRe PETTY ErTre Try yyy | 
SEE See. aan L+-t++++t+++-+-4 Pree yer Py TTT yy re 
tt A OH eet | rT TErTrE Try yer Tre ee TT 
rt tT AT TTA BERR? = cn eeee PET Tyr Ty eT rLi tit {TT Ty 
SP AW a? ADRESS. 6 eee Eee ERE RAE | pe 
By 2a 4 oe eee ae Pole ale dot | 
Tt Z| ee ELE A AE Et Et yt rt fT 
Hf fe | Epp yp BERNER _| 
Al ort TT te tat tt ttt tt tty ttt ft tt ae a 
2™ aie Ae ee eee SRR SAR SEAR Yt | a 
0) eee miele 
0 5 10 15 20 25 30 
AT™ 


March 1984 


P14/8 


” 
® 
> 
be 
a 
oO 
— 
co) 
2 
den 
@ 
.=) 
oO 
4°) 
be 
© 
£ 
© 


ree He te 


Eh RSERE ERROR | | 


Ee Ges REAR EAE Ie Ht 

EE (GREP ESRD R ERR ee | a 
PN Py pte H+H 

BE (aS eRe RRR eee Pea 
PLN tt tt 
Ht At tf Etat Et tS eS caaaae 
REeoh GRRE Ee ERMRE USERS 1eReES 
BREE TERRES RSEEE RRR ERE) ERE RE eee 
BEREEA VERE ee aaane 
BHETE ESR SRR yi to 
BRERRS URRSRRRRR Ree ee Ree Bees 
BRR Ane URE es CERES DER 
SRR we) Bee aA IEE Bee 
PG Ee a RCT ee ee 
EGERSR DRED CRRA ERR ERE aR Res Lee 


AREER ERE) CHRD RSE Ieee 
peste Bde Pe es oe PS SPST es eer Tee TS ET eal 
Noe rey ater ea ae fe ie 
Pet ee eT eT AE TT TT TAT TET TT 
SERRA CARE SERRE Cees eee 
ee ST TT pes at LN ee te ae eel ee ee 
BEREA ERE ER RAN: CAPERS ERA ee EE 
ERE REEARRARERS) Ae eee EEE RES S Pees 
Pty TT ee eee EE ET NEE TTT TTT ETAT TT TAT TT 


15 


a 
a 
a 
| 
| 
a 
| 
5 
a 
| 
|_| 
: 
a 
a 
| | 
a 
VA 
| 
B 
a 
| | 
a 
| 
| | 
a 
a 
a 
| 
| 
a 
a 
a 
| 
a 
— 
| 
fe 
| 


Sata e ERE REARS SS. ERE RRA CRP eee 
SERRE REDS Se ARSED. PRESEN SS LAS el Sao 
SEG pe SERENE ee ee 
BR - SARE See eee See Rhee SEER Ue 
SBS (6) SERRE PSEA ee Io 
HER <7 Se ae eee eee AERA REE Ree 
BEG (Ss) SERRE VERA ee 
PEt s<p te ee NE A TO 
Bad (ts RSA SERE ERE UR Re Be es 


Be BS PARP RRR RSs eee. SES Cee ER 
BERERE SEERA RARER AERA. CREASE Ie te 
HRECE SERRA ARPA RARE. ESSER GH 
RADARS SECE eRe ERS RRAARRE TERRE Ve 
Kans e eee eee PARA ARR SRNR Ee 
ee eee re a 


PELE Le CULEeC CELE bab Piet IN GT PArhy 
RR ARSESE ESR ERE CERES E ERLE S 
ret TTT TT tte tt tte et Tr TT TAP TTT 
RRR SRR AR ERR SSSA REE Rw VBE ut 
EERE ASPERRRSIE PASSA RERSERERRHBEE SE TRL! 
ER BERRERES REA e ELEREE ARERR eee Sai 
SRR REE 

SRR REE 

PTT TT TTT Tt yt Pree TT \ 
PTT ET ET ET ri Lio 
N - oO 


7247 734 


aoe 
8 1 aie 7 


s 

asin Ae 
AY 

an 
I ONCE AN 

CCA Sn See CR eee el ie 
rl i lA | [| BER VERE VR Eee eee 
S000 Sees See Cee Ue 2 ee 

FCCCECIACEEL ELTA ALLA 

ai SSS08 \GS000000. S508 eee " ae 

SeSeeu58,\SSESREG6) Suue toea 12 06 

ai oH 7 ai ‘an ACCA 

Suniel vatfaoahs San HEL 

Wan mA itm 

tS oH CN No 

ane aaNe CC? 

BEEEEEEEEEENN EEEEEEN EN EA 

PPR NN SE 

s PSs esis BSS NENAAL 

Stil His SCOOT ul 

a ARR RAY 

cl CCT Ss SSNS 


Soeaese00005005500000Rnn== ~~ 


131 


March 1984 


el ERRRGAEEERE 
ahh! is RRRESSRaeS 
EEn sc eRREREREEE 
anf SRR RRS Re 
2a) RESET eae 


Pes ake) | 
Zoe eR eee 
-~3 2a RERRER 
saan 


132 March 1984 


Characteristic curves P14/ 8 


D.C. SENSITIVITY AT 25 °C 
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Inductance variation as a function of d.c. polarization. 
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POTCORES 


Three types of core can be supplied: 


@ CORE SETS provided with an injection-moulded nut for an adjuster and pre-adjusted on an inductance 
factor A, or on a relative effective permeability value Me. 


@ CORE SETS without nut and pre-adjusted on an A, or a fe value. 
@ CORE HALVES without air gap. 


The potcores are in accordance with the following specifications: [EC 133 (international), NCF83311 
(France), DIN 41293 (Germany) and BS 4061 range 2 (Great Britain). 


Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack 
contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. Please 
order in multiples of these quantities. 


MECHANICAL DATA 


Sr 11,920 Se <— 10,6+0,1 —» 


polyamide 
moulded-in 
nut 


+ 0,15 


t 
7276994 


Pulling-out force of the nut 2 30N 
Torque of the screw thread < 8mNm 
Extraction force of adjuster from nut 2 20 N Note: the 4C6 version has a cemented nut. 


Dimensional quantities according to IEC 205: 
Cy, =2 7 = 0,597 mm'; C9 =2 = =0,0138 mm-’; Vg = 1120 mm?; I, = 25,8 mm; Ag = 43,3 mm’ ; 


AcPmin = 36,3 mm? 
Mass of a core set: 6,4 g. 
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ELECTRICAL DATA 


The combination of two potcore halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section Potcores, square 
cores and cross cores is inserted; the halves are pressed together with a force of 100 N. The values are 
valid 5 minutes or more after clamping. Parameters wae and De of grade 3B7 are measured on toroid- 
wound halves. 


4C6 
A, + 25% 260 
le + 25% 125 
a < 71,1 
tan 6 x 10° 
Kj 
< 40 
< 100 
P (W) 
np x 10° 1,5 to 3,0 
1,5 to 3,0 <0,75 
0,3 to 1,2 <6,2 
ap x 10°/K < 0,1 +0,7 +0,3 —2to +4 
S 0,1 +0,7+0,3/0to+6 
=0)1 +0,7+0,3 
Dr x 10° 
(10-100 min) <0,1 <3,0* <10 


Br x 10°, measured on sets with 
Me = 300 + 10% and 25 + 1 OC: 


X lo 


= 1,00 x 10° A/m 
@€ =1,60x 10° A/m 
= 2,30 x 10° A/m 


at ie x 


* This value is valid within the temperature range of 25 to 70 °C. 
** B is calculated with Acpmjn = 36,3 mm?. 
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Potcores 


Core sets with nut and pre-adjusted on A,. 


P18/11 


AL corre- catalogue number 4322 022..... 
sponding 
3B8 3D3 3H1 3H3 4C6 
25+ 1% 25810 
40+ 1% 25420 ® 25820 
63+ 1% @ 25430 25830 
100+ 1% 25440 
160+ 1% 05910 25450 
250 + 1,5% @ 25560 
315+ 2% @ 25570 
400+ 2% @ 05940 25580 
630+ 3% 05950 25600 
1000+ 5% 
1250+ 5% 
Core sets with nut and pre-adjusted on pe. 
catalogue number 4322 022..... 
oe 3B8 3D3 3H1 3H3 4C6 
15+ 1% 24810 
22+ 1% 24820 
33+ 1% 24230 24830 
47+ 1% 24240 
68+ 1% 24250 
100 + 1,5% 24260 
150+ 2% 24270 
220+ 3% 24280 
705 + 25% 
1750 + 25% 04200 
Core sets without nut: replace the eighth digit of the catalogue number (2) by 0. 
Cores with Ay < 160, or ug < 68, have a symmetrical air gap. 
Cores with Ay 2 250, or te = 100 and all 3B8 cores have an asymmetrical air gap. 
Core halves without air gap, without nut: 
Ferroxcube grade catalogue number 
4322 020 21670 
3D3 4322 020 21520 
3H1 4322 020 21510 
3H3 4322 020 21650 
4322 020 21610 
@ Preferred type. 
* Approval according to CECC 25 100-018. 
March 1984 
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COIL FORMERS 


Three types of coil former can be supplied: 


— with one section; 
— with two sections; 
— with three sections. 


The dimensions conform with the following specifications: IEC 133 (international), NCF83311 
(France), DIN 41294 (Germany) and BS 4061 range 2 (Great Britain). 


SINGLE-SECTION COIL FORMER 


7250665.1 


<@-0,35 min 


++—__—- 14,8_8 aaa _ <- 0,55 max 
, a= 7 0 2» 
-0,1 
Catalogue number 4322 021 30270 D.C. losses 
j R 
Material polycarbonate Ro _ 1 P oly x 16,4.x 10° Q/H 
Window area 18 mm? L Le fou | 
Mean length of turn 37 mm 
Max. temperature 130 °C Mass 0,35 g 
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Coil formers 


TWO-SECTION COIL FORMER 
2.2 £02 


7Z50664 
21-10-'66 


0.35" 


0.45% O55 

ies eee 
Catalogue number 4322 021 30280 D.C. losses 
Material polycarbonate R 

eg toe = eee 10 O/H 
L oe feu 

Window area 2 x 8,7 mm? 
Mean length of turn 37 mm Mass 0,359 


Max. temperature 130 °C 


THREE-SECTION COIL FORMER 


2.2 +02 
<> 


st )  ) 
. 
. 


7250663 


| 21-10-66 
0.35 
14.8 0.2 a “0.55 max 
|___7-01 
Catalogue number 4322 021 30290 D.C. losses 
Material olycarbonate R 
oe oo elie ga 408 0/8 
L He feu 
Window area 3 x 5,4 mm? 
Mean length of turn 37 mm Mass 0,4g 


Max. temperature 130°C 


P18/11 
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INDUCTANCE ADJUSTERS 


i i 
0 
1264 
0,8 
8,8 
+0,2 | 
3,9 = 2,1 
+0,1 


a 


(pitch 0,35) 


7285617.2 


Table 1 


catalogue number 


colour code material 


4322 021 39600 black 
39610 brown 
39620 red 
39630 orange 
39640 yellow 
39650 green 
39670 violet 


39680 white 
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Table 2 Catalogue numbers of recommended adjusters for-typical A; values and adjusting percentage. 
P18/11 


core : : 
eater low % medium % high Yo 


3H1, 3H3, 4322 021 39650 4322 021 39640 4322 021 39630 20 
388 39650 39630 39610 29 
39640 39620 | 39610 28 
39620 39680 39610 18 
39620 39610 39670 20 
39680 39670 39600 24 

39670 39600 _ 

39670 39600 _ 

— 39600 _ 


3D3 4322 021 39650 4322 021 39640 20 
4322 021 39650 39640 39630 20 
39650 39630 39620 24 

39630 39620 — 


4C6 4322 021 39650 4322 021 39640 4322 021 39630 19 
39650 39640 39630 20 
39650 39630 _ 
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MOUNTING PARTS 


MOUNTING 
o. (8) mark” 
o8 | 
Zi Pailin 
s| Kg Ny fe aN 
ee il tol PAT IGS ee 
S| 2 2) TN RT 
S) aeeneas! 
: LK A Dy 
tS | | ApS 
YY, J Vas 
pmax Z, Wy 2inax 
g 16,5 ox Y, i 
2 vb 7242607.1 
(1) tag plate 4322 021 30450 (4) nut 4322 021 30710 
(2) brass container 4322 021 30530 (5) fixing bush 4322 021 30720 
(3) spring 4322 021 30640 


The core is suitable for mounting on printed-wiring boards and on conventional panels. 
The parts 1, 2 and 3 are sufficient to construct an assembly for use in combination with printed wiring. 


The eight soldering pins are arranged so as to fit a grid of 2,54 mm (0,1 inch). The pin length is sufficient 
for a board thickness up to 3 mm. The board should be provided with holes of 1,3 + 0,1 mm diameter. 


* There is another mark hole in a similar position on the top of the container. 
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Mounting parts P18/ 11 


If one-hole mounting is preferred, the parts 4 and 5 should be added. The coil assembly may then be 
mounted on panels having a thickness of up to 2 mm. The panel should be provided with a hole of 
8,5 mm diameter. 


It is recommended that the spring (3) be placed in the position indicated to obtain the best stability 
against shock and vibration. 


Before bending the lips of the container, pressure should be exerted evenly on the rim of the tag plate 
until it meets the container. The force which is required is approximately 100 N. After bending the 
lips the spring will have the correct tension. 


PART DRAWINGS 
(1) Tag plate 4322 021 30450 


Plate: polyester reinforced with glass fibre, 
resistant against dip-soldering at 400 OC for 2 s. 


Pins: phosphor-bronze, dip-soldered. 


19,5 +0,2 
10,16 £005 


0,05 
+ 7 
10.1649, 7250667.1 


The tag plates are packed in units of 75 pieces on a polystyrene plate, and with 500 pieces to a card- 
board box. Please order in multiples of these quantities. 
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Container 4322 021 30530 
Material: brass, nickel plated; thereafter tin plated 


2,9*93 


120° +30' 


340) 


7Z50666.2 


The containers are packed in a primary pack © 
of 70 pieces, in a storage pack of 350 pieces. 
Please order in multiples of these quantities. 
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Mounting parts 


P18/11 


(3) Spring 4322 021 30640 
Material: chrome-nickel steel 


in compressed 


position 
——— 16201 
—+—_—._ 15 £ 0,1” ————_» 


’ 


A force of 68 N to 113 N is required 
to compress the spring to 0,55 mm. 


The springs are supplied in quantities 
of 1000 pieces. Please order in multiples 
of this quantity. 


7283859 0,1 


(4) Nut 4322 021 30710 


(5) Fixing bush 4322 021 30720 
Material: brass, nickel plated 


Material: brass, nickel plated 


M8 x0,5 
6 +0, 


41Q h11 


7250657 
25-6-'65 


Y 


7250656 
1-3 "66 


The fixing bushes are supplied in quanties 
of 2500. Please order in multiples of 
this quantity. 
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CHARACTERISTIC CURVES 


He—a CURVES 


A te at A= 3 pw: 2 1310 for 3H1 
B ug at A= nae 530 for 3D3 


a PSS a oe HT isl 
2 FES Sins aa" Se sel PCE aata 
SCs’ Ro ot Tt _] Poe a HH TCO 
im Baan NSN KT iT GRRE oa | LL TTT 
cot Se earatliiins S So iRnil eT TE 
100 aT SS | | Lee GRAS SSNSHEAU NI 100 
8 EES > == 


TH aa. 

_— ttt 
Po ima. 
Coote to 


alaiate! icra ee eee Hint FOOL 
yo CLO 
10-2 2 4 6 8107! 2 4 6 810 2 4 


10 


wa (COT 
© 


8 
7Z415160 


Relative effective permeability and turn factor for 1 mH as a function of the air gap length. 


TYPICAL Q-CURVES FOR FXC 3H1 


1000 7292558 


a 

a meted ft hy ab ah ee ee 
. HH __| 1A iy LN al = Ee 
aie Petite SY) 4 ae ee eee 
ee Timid SS Ae irae Se eae 

a A AL ONE 
Ne ee ar nae tie MW EET 

Po Kant A if A ARV AWA Sean 
ce ee Fe i aa YIIY ORAM NI LTT 
bs HEH AY PAA ZA NTT 
a a eK Aly An An/0i a \\\ 

Pe ne Rn ee ae a A ee 
Fie A 

oo ea ae 280) ee a ee 
a A Kt ot a eA ee 
a a eb 40) aa are asi a ee EE 
ue=220 |160| {100 6847 [33] | | ttt} TT 

ees ane (ee iF 1 (ee Fe LE 
aaa ae Pe Se a ae ee I 

0 eee am 8 ee a 

Enveloping curves. Single-section coil former. 


December 1985 147 


INDUCTANCE VARIATION AS A FUNCTION OF AT~ 


P18/11 


N nan TlTl]™ 
os ane rnd 
1B bad kK 
t Gms <{ 
N ane 
mig 
aa8 i 
FEHECHEEH a 
7 a AA TITTOO aan8 SESEP ER ISR EES PREETI s eee N 
oan nan PLT Tre Seeeee8. ee SaSeeREee Rees 
| i Be | = - FE 2 a iota bec el 
a HH EEE CI Cen Cd | 
ies - of 
oa 
| : : qs 
7 4 olf ale | FEC 
ie ( reds BEE AEE 
iY | flea palo telco oe le ee ee ee oe 
sugeaeeace cH FEEEEE CHEESE EECCA 
RERRE Reena auanal a 
AC 
CA LO 
Ao ~ 
co ENE 
re alele [2 EERE Se Ny i 
ACEC 
NCA CTCL CAT © 
COP me 1 Pea Pic ee beeen aes ko ee 
SELGERSRESSoee REE Bh CA a POW el elaceoiic, e gebe poe a er eRe ie 
b+ tf} ti NIN it Pips hdc icteh La oe cite el gee oy 
etl ann RUBE! Mohalla eee oie le INI pee ep 
N Lt She EM See Ree UNE Bee Wee 
B iT eet lee eee ed on eo eee 
Vy tl Poh let cle Isbell lake ei cele Ie ie eee aed 
\ i PECL E rie Licliels PLL Nei] 
= \! Pe er SSRRSR SSRs GRE tte 
| se ae men COCOA EEC te 
aloe lek eee et toh ede eiepe oP Noae Nea 
ERSUS RRR ev ees eRe SRS. eee 
Pola tee Pe eceicheekee e ieee | AAs 
Pla eet Pokies et hi heir cl PN nS 
Pet ede ek delelete [eletetlet (ulebob rae [al beth ele eis st 
Meier eesti te ie i eee ©O 
Peele LLLP ho oer ek ead oO 
RP ee ele eel ee er elo _ 
My hi a deel dco ld fe) (on oboe dot ee a 
POE Wo S 
N ) oo wh) 
ra 2 2 


AL 
L 
(‘) 
r 


148. 


bd 
rT 
“~ 
© 
T 
LT i Ty ESSER RSERS RSE ERE Res ee NASR 
e RBS aSESEG Ra CEES EOEEEEGEDOEEEEGECEEUSEEEIOGEEEACGEESESECeEESCOCEE Jee CEEESCCERES 
© phe EP rel ea Pee Test ee ete Eee ee re 4 tt tt ott tt 
Nj BE aR RARER SAREE R ESR ARRAS Ht att tt tt 7 
~ ERRED REESE RRR RRR SARE Ree AR MERREESREA tit tT Soe e enn 
uiceceesescesuau cs ose: 0s Gcares 04 (RESICERESESECSES® Ht tt} +t HY 
BeBe ee Se tee eon Tee ead Sy ape ea BABE aeae tt ta} +t 
seeeadeesteatastactestecstostestesteast astectesttas itestertzen; sstectesitant 
BEDS ERERRER Lt | rts | anoe ‘ HT : . E tt ES 
FEECEEEEEES EEE EEE EEE Eee AEE NEEEEECEEEEE REE 
SS ceeEeeusf posesuees cesses seSGe0707 00nc000E0 fesend EAees tececesensest teceRenticce 
PEELE EEE CEE EEC EEE EE PEER EEECEECEECEACEEHECHE 
SS RRR REARS PCE ea aa oane \ Poo cH i aeean 
SRESUUUUGEREEUEGEESEESESECESTONLSEESISCIT a cSSEE3AA2EE7) ChCEEESEREES THEESERTTS® = 
Sun Ceusees fuses seuss sesbena; CaSeeTTaees TeTis 
FEES EEEEEEESEE EEE EERE EEE NSE EEE EEE FEEERSEEE EEE EAE 
na 7 BEE EE EEE REE ee EEE Ls At a G2 (SSaREeeee 
Egat taacocobed EEE HHH Hdfasooeeeth Ceaafaasece eed eeetAnWasoetCtEED atta 
i co] 
Sfinuse eles ceenus Pescecsut sss SbEcena ics, Celia Geese ta seeeng0®, ESETSEEGA (adezecee 
EEEEEEEEEEE EEE CEE CEE EEE NEES EEN EEE 
cosel eae SBR PEERS NS an zee oN Bane NS 
Pit | N 
bedrastettatasdatecteetesatastesesttant ten cctantastaatastastectastasta: ttoat 
FEECEEEEEEE = EeESSEEEECEEEEE SEES SEE COSEEEEENSEEEE EEA 
Bee H SER \ Se RES eRe. CRRA SE) eee 
ERE AERA SAS ARR a SeSmGRSueR Aa RH Ht AH HAH 
EB Hd ees ida favazaseaseoceeoeeeed [tat HTH dvdatezsnoon\ eeeeee Ne 
| PH aenaa ee Eee | T | oH || = | pe tt ppt A Tt 
Saad aaaidddasseatacavaetcel tet ea iamieennveaed) ceeet ait) Tif) Wie 
Sedesseastsdestentontentoctostectertestiirtare PST NG TANTS 
e a H a ae || Z| 7 HE Babee | NU an LK Ty 
Yt aREs ERSERERARHRASR RO REH H HARE NCE cH 
SEEDED UaEa SEUSS ESSEEEESUCSESETTSEEEETaTE SSREEEEUEES  SEUECEEEL CUEEEaEE 
as ie Fee FEES EEEEEEH EEE FEEECECEPARCHEEEE-ENS HIE 
ag [ COCCPNCCCTEEEE NCEE 
caueae i el HHH a ae EERE EE mee SaaS Ae BEER EREEE. LERERERANEER IEE 
PHEEEEETPESaE ete eee PEPE CEE ECE EEE CEE SSE EE CENA 
SEE ee BEE EEE CEE EEE EEE EERE ETERS 
ff t_| Pt iu Beas | | Pett ee tt ft Ht tt tt tS ttt AL 
: sre cesslsvasseecevaniae setectateatestanfasttaitartars NIE 
3 FEET EET FEEEEEEEEEEECEEEEECEECEEEEEEEEEEEEEEE EERE SN 
G z moe aeuaee Ha wewe eae ame = | TT TT AAG 
3 PEEPS HEHEHE sosasbssaevavatascaveiaesevassesasasssaseasia.: 
. + co a om Pe ~N ed S 
8 oe 
: 4 
®& 
= 
O 


149 


March 1984 


P18/11 Guaranteed curve 


D.C. SENSITIVITY AT 25 °C 
x 1078 
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sis ee 


50 


B _ He-Hea 
Fe Bex Hea 


Inductance variation as a function of d.c. polarization. 
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POTCORES 


Three types of core can be supplied: 

@ CORE SETS provided with an injection-moulded nut for an adjuster and pre-adjusted on an 
inductance factor A; or on a relative effective permeability value Ue. 

@ CORE SETS without nut and pre-adjusted on an AL_ or a Ue value. 

@ CORE HALVES without air gap. 

The potcores are in accordance with the following specifications: |EC 133 (international), NCF83311 

(France), DIN 41293 (Germany) and BS 4061 range 2 (Great Britain). 


Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary 
pack contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. 
Please order in multiples of these quantities. 


MECHANICAL DATA 


! 
+— 13,440, —» 


215203: 


+92 +04 


=+— 17,9+06 ___, 


measured at face polyamide 
B-C +03 | moulded-in 
RO’ Gy .| 7 nut 
+0,15 


{ 


=F 71278400. 
Pulling-out force of the nut Z4 
Torque of the screw thread <10mNm Note: The 4C6 version has 
2 3 


; : a cemented nut. 
Extraction force of adjuster from nut 


Dimensional quantities according to [EC 205: 


| | 
C,=2 = 0,497 mm “'; C9 = me 0,00784 mm?; Vg = 2000 mm?; I, = 31,5 mm; Ag = 63,4 mm? 


Acpmin = 91,3 mm?. 


Mass of a core set: 12 g. 
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ELECTRICAL DATA 

The combination of two potcore halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’ is inserted; the halves are pressed together with a force of 140 N. The values 

are valid 5 minutes or more after clamping. 


freq. B temp. grade 
) 4C6 
A, + 25% ap 10 000 | 320 
Me + 25% 125 
a < 64,7 — 
a Z x 10° 
Mj 
< 40 
< 100 
P (W) 
np x 10° < 0,86 
16,2 
ap x 10°/K + 0,5 to 1,5 —2to+4 
+0,5 to 1,5 Oto+6 
25 to 70 
Dr x 10° : 
(10-100 min) 25+0,1 < 43 < 10 


Br x 108, measured on sets with 
Me = 300 + 10% and 25 + 1 °C: 


X lo 
= 1,00 x 10° A/m 


le == 155x108 A/m 
= 2,20 x 10° A/m 


at Ue X 


* B is calculated with Acpmin = 51,3 mm?. 
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Potcores 


Core sets with nut and pre-adjusted on A, . 


AL corre- 
sponding 
Ue-value 3B8 


25+ 1% 
40+ 1% 
63+ 1% 
100+ 1% 
160+ 1% 
250 + 1,5% 
315+ 2% 
400+ 2% 
630+ 3% 
1000+ 3% 
1250+ 3% 
2500+ 10% 
10 000 + 25% 


e@ 07940 


Core sets with nut and pre-adjusted on Ue. 


P22/13 


catalogue number 4322 022..... 


15+ 1% 162 
22+ 1% 134 
33+ 1% 109,4 
47+ 1% 91,7 
68+ 1% 76,2 
100 + 1,5% 62,8 
150+ 2% 51,3 
220+ 3% 42,4 
330+ 3% 34,6 
720 + 25% 23,4 
1840 + 25% 14,6 


Core sets without nut: replace the eighth digit of the catalogue number (2) by O. 
Cores with Ay <315, or ug < 100, have a symmetrical air gap. 
Cores with A, 2 400, or ug = 150, have an asymmetrical air gap. 


Core halves without air gap, without nut: 


Ferroxcube grade catalogue number 


4322 020 21940 
4322 020 21770 
4322 020 21760 
4322 020 21830 


3D3 


@ Preferred type. 
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3D3 3E4 3H1 4C6 
27810 
@ 27820 
27830 
27240 27840 
27250 
@ 27260 
@ 27270 
@ 27280 
27300 
27310 
27390 
® 07900 
catalogue number 4322 022..... 
4C6 
26810 
26820 
26830 
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COIL FORMERS 


Three types of coil former can be supplied: 


— with one section; 
— with two sections; 
— with three sections. 


The dimensions conform with the following specifications: IEC 133 (international), NCF83311 
(France), DIN 41294 (Germany) and BS 4061 range 2 (Great Britain). 


SINGLE-SECTION COIL FORMER 


7250776 
28-10~'66 


0.457" 


0.65 


Catalogue number 4322 021 30300 D.C. losses 

Material | | polycarbonate Root ts 110x102 O/H 
L Be feu 

Window area 28 mm? 

Mean length of turn 44mm Mass 0,35 g 

Max. temperature 130 °C 
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TWO-SECTION COIL FORMER 


2.7202 
+> 


Catalogue number 
Material 


Window area 
Mean length of turn 


Max. temperature 


4322 021 30310 
polycarbonate 


2x 13 mm? 
44 mm 
130 °C 


THREE-SECTION COIL FORMER 


Catalogue number 


Material 


Window area 
Mean length of turn 


Max. temperature 


2.7 £02 
<+_> 


, 


1780. 


4322 021 30320 


polycarbonate 


3 x 8,2 mm’ 
44 mm 
130 °C 


P22/13 


Fo =x 1 x 11,6 x 10° Q/H 


7250774 
28 -10-'66 


0.45min 
0.65™0% 


D.C. losses 


Rosy | 


0,49 


=— x ——x 12,4 x 10? Q/H 


L be fou 


Mass 


0,45 g 
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INDUCTANCE ADJUSTERS 


—>~| O4 65"5)> r 


0 
0 — O4,3_ 
oe woe 2 


7285609.2 


Table 1 


catalogue number 


colour code material 


4322 021 38400 black 
38410 brown 
38420 red 
38430 orange 
38440 yellow 
38450 green 
38480 white 
38490 grey 
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Table 2 Catalogue numbers of recommended adjusters for typical Ay values and adjusting percentage. 


P22/13 


core 
material 


3H1, 3B8, 
3B7 


3D3 . 


4C6 


4322 021 38450 
38420 
38440 
38440 
38480 
38410 
38410 
38410 


4322 021 38450 
38420 
38440 


4322 021 38450 


38450 
38450 


medium 


4322 021 38420 
38440 
38480 
38490 
38410 
38400 
38400 
38400 


4322 021 38450 
38450 
38420 
38440 
38490 


4322 021 38420 
38450 
38420 
38430 


high 
4322 021 38430 
38480 
38490 
38410 
38400 


4322 021 38430 
38430 
38440 
38490 


4322 021 38430 
38430 
38480 
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MOUNTING PARTS 


MOUNTING 
p NW jy g 
3 < AN A ar 
g ls) Ca 
N vA & a 
Q] 0 Ht me : : 
8 --IN Ta 
RAY. Fy, 
es BEA RED V Soe cae eee 
pmax eC Z 2max 
194 max 72424081 
(1) tag plate 4322 021 30460 (4) nut 4322 021 30710 
(2) brass container 4322 021 30540 (5) fixing bush 4322 021 30720 | 
(3) spring 4322 021 30650 


The core is suitable for mounting on printed-wiring boards and on conventional panels. 
The parts 1, 2 and 3 are sufficient to construct an assembly for use in combination with printed wiring. 
The eight soldering pins are arranged to fit printed-wiring boards with a grid of 2,54 mm (0,1 inch). 


The pin length is sufficient for a board thickness up to 3 mm. The board should be provided with holes 
of 1,3 + 0,1 mm diameter. 


* There is another mark hole in a similar position on the top of the container. 
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If one-hole mounting is preferred, the parts 4 and 5 should be added. The coil assembly may then be 
mounted on panels having a thickness of up to 2 mm. The panel should be provided with a hole of 
8,5 mm diameter. 


It is recommended that the spring (3) be placed in the position indicated to obtain the best stability 
against shock and vibration. 


Before bending the lips of the container, pressure should be exerted evenly on the rim of the tag plate 
until it meets the container. The force which is required is approximately 140 N. After bending the lips 
the spring will have the correct tension. 


PART DRAWINGS | 
(1) Tag plate 4322 021 30460 


Plate: polyester reinforced with glass fibre, 
resistant against dip-soldering at 400 °C for 2s. 


Pins: phosphor bronze, dip-soldered 


23 202 
1 0,1 § +0,05 
5et02 


<>! 
10.16 +0,05 


72506701 


The tag plates are packed in units of 65 pieces on a polysturene plate. 450 pieces are packed in a card- 
board box. Please order in multiples of these quantities. 
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Mounting parts P22/13 


(2) Container 4322 021 30540 
Material: brass, nickel plated, then tin plated. 


120°+30' 


7Z50671.1 


The containers are packed with 40 pieces in a primary pack and 200 pieces in a storage pack. Please 
order in multiples of these quantities. 
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(3) Spring 4322 021 30650 
Material: chrome-nickel steel 


in compressed 


A force of 94 to 156 N is required 
to compress the spring to 0,45 mm. 


The springs are supplied in quantities 
of 750. Please order in multiples of 
this quantity. 


71283860 


(4) Nut 4322 021 30710 (5) 
Material: brass, nickel plated 


Fixing bush 4322 021 30720 
Material: brass, nickel plated 


M8x05 
6 ne 


aera 


7250657 
25-6~'65 


7Z506 56 
1-3 66 


The fixing bush is supplied in quantities of 2500. Please order in multiples of this quantity. 
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CHARACTERISTIC CURVES 
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Relative effective permeability and turn factor for 1 mH as a function of the air gap length. 


TYPICAL Q-CURVES FOR FXC 3H1 
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Enveloping curves. Single-section coil former. 


December 1985 165 


Characteristic curves P22/13 


INDUCTANCE VARIATION AS A FUNCTION OF AT~ 
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B calculated with Acpmin = 51,3 mm?. FXC 3B8. 
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Characteristic curves P22/13 


D.C. SENSITIVITY AT 25 °C 
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Inductance variation as a function of d.c. polarization. 
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P26/16 


POTCORES 


Three types of core can be supplied: 


@ CORE SETS provided with an injection-moulded nut for an adjuster and pre-adjusted on an induct- 
ance factor A, or ona relative effective permeability value Up. 


@ CORE SETS without nut and pre-adjusted on an A,_ or a Ug value. 
@ CORE HALVES without air gap. 


The potcores are in accordance with the following specifications: [EC 133 (international), NCF83311 
(France), DIN 41293 (Germany) and BS 4061 range 2 (Great Britain). 


Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack 
contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. Please 
order in multiples of these quantities. 


MECHANICAL DATA 


<<. 25.5+05 ————__» <— 16401 —> 


A | V 


polyamide 
29 moulded-in 


ew OS s015 94 


5] 1278401 


Pulling-out force of the nut = 50N 
Torque of the screw thread < 10 mNm 
Extraction force of adjuster from nut 2 40 N Note: The 4C6 version has a cemented nut. 


Dimensional quantities according to [EC 205: 


le le . 
C,=2 Re = 0,400 mm"'; Cp = Ae = 0,00426 mm?; Vg = 3530 mm?; Ig = 37,6 mm; Ag = 93,9 mm’; 
AcPmin = 76,5 mm?, 


Mass of a core set: 20 g. 
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ELECTRICAL DATA 


The combination of two potcore halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’ is inserted; the halves are pressed together with a force of 200 N. The values are 
valid 5 minutes or more after clamping. 


freq. B temp. grade 
kHz mT oC 


A, + 25% <0,1 400 
Me t 25% <0,1 125 
O <0,1 < 58,0 
tan. 108 <0,1 
Bij 
: <0,1 
<0,1 
<0,1 
<0,1 < 40 
<0,1 < 100 
P (W) - 200* 
np x 10° 1,5 to 3,0 < 0,86 
0,3 to 1,2 <6,2 
ar x 10°/K <0,1 + 0,5 to 1,5 —2to+4 
< 0,1 +0,5 to 1,5 Oto+6 
<0,1 
Dr x 10° 
(10-100 min) <0,1 <43 <10 


Br x 10°, measured on sets with = 300 + 10% 
and 25 + 1 °C: 


X Io 
= 1,00 x 10° A/m 


1,55 x 10° A/m 
2,25 x 10° A/m 


at Me X 


oO 
i 


* B is calculated with Acpmin = 76,5 mm?. 
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Potcores P26/16 


Core sets with nut and pre-adjusted on A;. 


AL corre- catalogue number 4322 022..... 
sponding 
Me-value 3B8 3D3 4C6 
63+ 1% 20 09430 29830 
100+ 1% 31,8 @ 29440 @ 29840 
160+ 1% 51 29450 
250+ 1% 79,5 09860 @ 29460 
315 + 1,5% 100 
400+ 2% 127 © 09880 29480 
630+ 3% 200 e 09890 
1000+ 3% 318 
1600+ 3% 510 09900 
Core sets with nut and pre-adjusted on Ue. 
catalogue number 4322 022..... 
ne = 3B8 3D3 3H1 AC6 
15+ 1% 28810 
22+ 1% 28820 
33+ 1% 28830 
47+ 1% 
68+ 1% 
100 + 1,5% 
150+ 2% 
220+ 3% 
330+ 3% 
730 + 25% 


1910 + 25% 


Core sets without nut: replace the eight digit of the catalogue number (2) by 0. 
Cores with A, < 400 or ug < 100, have a symmetrical air gap, except those in 3B8. 
Cores with A; = 630 or ue = 150, and all cores in 3B8 have an asymmetrical air gap. 


Core halves without air gap, without nut. 


Ferroxcube grade catalogue number 


4322 020 22220 
4322 020 22020 
4322 020 22010 
4322 020 22110 


3D3 
3H1 


@ Preferred type. 
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COIL FORMERS 


Three types of coil former can be supplied: 


— with one section; 
— with two sections; 
— with three sections. 


The dimensions conform with the following specifications: [EC 133 (international), NCF83311 
(France), DIN 41294 (Germany) and BS 4061 range 2 (Great Britain). . 


SINGLE-SECTION COIL FORMER 


7250890 
28-10-'66 


0.45 min 


0:65 ™™ 


Catalogue number 4322 021 30330 D.C. losses 
Material polycarbonate Ro 1 1 
; — =—x — x 7,42 x 10° Q/H 
Window area 39 mm L pe fey 
Mean length of turn 53 mm 
Max. temperature 130 °C Mass 0,59 
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TWO-SECTION COIL FORMER 
2.7+0.2 


20.9.2, 


4322 021 30340 
Material polycarbonate 


Catalogue number 


Window area 2mm x 19 mm 
Mean length of turn 53 mm 


Max. temperature 130 OC 


THREE-SECTION COIL FORMER 


4322 021 30350 


Material polycarbonate 


Catalogue number 
Window area 3mm x 12 mm 
Mean length of turn 53 mm 
Max: temperature 130 °C 


P26/16 


7250891 
28-10 -'66 


D.C. losses 

Ro 1 1 

— x —x — x 7,79 x 10°Q/H 
L He fou 


Mass 0,6 g 


7250892 
28-10-66 


045m 


069 79% 


D.C. losses 

Ro 1 1 

— x — x — x 8,18 x 10° Q/H 
L ve fou 

Mass 0,7 g 
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INDUCTANCE ADJUSTERS 


7Z85612.2 


Table 1 


colour code material 


catalogue number 


4322 021 39410 
39420 
39450 
39480 
39490 
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Table 2 Catalogue numbers of recommended adjusters for typical Aj values and adjusting percentage. 
P26/16 


core jf ; 3 
material low % | medium % high % 


3H1, 3B8 — 4322 021 39450 18 4322 021 39420 25 
_ 39450 15 39420 22 
4322 021 39450 10 39420 15 39480 28 
39480 18 39410 21 
39480 14 39410 17 
39410 13 39490 25 
39490 16 — 
39490 9 _ 
39490 =6 — 
3D3 4322 021 39450 22 — 
39450 14 4322 021 39420 21 
4322 021 39450 10 39420 14 39480 23 
39420 9 39480 15 39490 27 
39480 369 39490 17 — 
4C6 63 — 4322 021 39450 15 4322 02139420 21 
100 | 432202139450 10 39420 15 — 
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MOUNTING PARTS 


MOUNTING 


ry 
CSS 
Spee 

ei Peet 


72Z42409.2 


(1) tag plate 4322 021 30470 (4) nut 4322 021 30710 
(2) brass container 4322 021 30550 (5) fixing brush 4322 021 30720 
(3) spring 4322 021 30660 


The core is suitable for mounting on printed-wiring boards and on conventional panels. 
The parts 1, 2 and 3 are sufficient to construct an assembly for use in combination with printed wiring. 
The eight soldering pins are arranged to fit a grid of 2,54 mm (0,1 inch). 


The pin length is sufficient for a board thickness of up to 3 mm. The board should be provided with 
holes of 1,3 + 0,1 mm diameter. 


-If one-hole mounting is preferred, the parts 4 and 5 should be added. The coil assembly may then be 
mounted on panels having a thickness of up to 2 mm. The panel should be provided with a hole of 
8,5 mm diameter. 


* There is another mark hole in a similar position on the top of the container. 
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~ It is recommended that the spring (3) be placed in the position indicated to obtain the best stability 


against shock and vibration. 
Before bending the lips of the container, pressure should be exerted evenly on the rim of the tag plate © 


until it meets the container. The force which is required is approximately 200 Newton. After bending 
the lips the spring will have the correct tension. 


PART DRAWINGS 
(1) Tag plate 4322 021 30470 
Plate: polyester reinforced with glass fibre, resistant against dip-soldering at 400 °C for 2 s. 


Pins: phosphor bronze, dip-soldered 


1,529,1 2,191 


. 


4 5,2 4,+0,05 
+005 
—- 


27,6 20,2 


7250894.1 


| (1016005 | | 
mark p 15,24+0,05 | 


The tag plates are packed in units of 40 pieces on a polystyrene plate, and with 250 pieces in a card- 
board box. Please order in multiples of these quantities. 
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(2) 


Container 4322 021 30550 
Material: brass, nickel plated; thereafter tin plated. 


mark | <7 he 


17,9 20,15 


23,820,2 


7Z50895.2 


The containers are packed with 40 pieces in a primary pack, and 200 pieces in a storage pack. Please order in multiples of these quantities. 


syed Buljunow; 
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(3) 


(4) 


Spring 4322 021 30660 


Material: chrome-nickel steel. 


in compressed 


/ position 
a 25 6E oe 


7283861 


Nut 4322 021 30710 


Material: brass, nickel plated. 


qqh11 


7250657 


March 1984 


25-6-'65 


A force of 136 to 225 N is required 
to compress the spring to 0,55 mm. 


The springs are supplied in 
quantities of 500. . 
Please order in multiples of 
this quantity. 


(5) Fixing bush 4322 021 30720 
Material: brass, nickel plated. 
M8 x05 


\<-.-—$ 


6 +0, 


7280686 
11-3 ~66 


The fixing bushes are supplied in quantities 


of 2500. Please order in multiples of 
this quantity. 
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CHARACTERISTIC CURVES 
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Relative effective permeability and turn factor for 1 mH as a function of the air-gap. 


TYPICAL Q-CURVES FOR FXC 3H1 
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B calculated with Acpmin = 76,5 mm? 
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Inductance variation as a function of d.c. polarization. 
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CROSSTALK ATTENUATION 
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Characteristic curves 
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POTCORES 


Three types of core can be supplied: 


@ CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor Aj_ or on 
a relative effective permeability value Ue. 


@ CORE SETS without nut and pre-adjusted on an A, or a fe value. 
@ CORE HALVES without air gap. 


The potcores are in accordance with the following specifications: IEC 133 (international), NCF 83311 
(France), DIN41293 (Germany) and BS4061 range 2 (Great Britain). 


Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack 
contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. Please 
order in multiples of these quantities. 


MECHANICAL DATA 


Qs 3020S <+—18,9+0,1 ——> 


measured at face 


al + 4+0,15 


91278402.2 


The polyamide nut is moulded-in, except 
for the 3D3 version in which it is cemented. 


Pulling-out force of the nut 2 50 N 
<10mNm 
Extraction force of the adjuster from nut 2 40 N 


Torque of the screw thread 
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MECHANICAL DATA (continued) 

Dimensional quantities according to |EC 205: 

C1 =2 = 0,330 mm*!; Co = a = 0,00241 mm°3; Ve = 6190 mm?; Ig = 45,2 mm; Ag = 137 mm’; 
AcPmin = 115 mm?. 

Mass of core set: 34 g. 


ELECTRICAL DATA 


The combination of two potcore halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’ is inserted; the halves are pressed together with a force of 250 N. The values are 
valid 5 minutes or more after clamping. 


3H1 

AL + 25% <0,1 2541 7500 

le + 25% <0,1 25 +1 1985 

a <0,1 25 +1 <13,3 

ane x 10° <0,1 25 +1 <1,2 

I 

<0,1 25 +1 <6,0_ 
<0,1 25 +1 
<0,1 25 +1 

P (W) 200* 25 +1 

100 + 1 

ng x 10° 15t03,0 | 2521 <0,62 
0,3to12 | 2521 

ap x 10°/K <0,1 5 to 25 +0,5 to 1,5 
<0,1 25 to 55 +0,5 to 1,5 
<0,1 25 to 70 

De x 10° 
< f < 

(10-100 min) “4 aah - 


Be x 10°, measured on sets with we = 300 + 10% 
and 25 + 1 OC: 


X lo 
= 1,00 x 10° A/m 


€ =1,60 x 10° A/m 
= 2,30 x 10° A/m 


at Ue X 


* B is calculated with Acpmin = 115 mm?. 
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Core sets with nut and pre-adjusted on A; . 


catalogue number 4322 O22 ses 


corre- 
sponding 


100 + 1% 

160 + 1% 

250 + 1% 31260 
315 + 1,5% 

400 + 1,5% e@ 31280 
630 + 2% e 11870 e 31300 
1000 + 3% 31310 
1600 + 3% 31320 
2500 + 3% 31330 


33 + 1% 
47+1% 
68 + 1% 

100 + 1,5% 
150 + 2% 
220 + 3% 
330 + 3% 
740 + 25% 
1990 + 25% 


Core sets without nut: replace the eighth digit of the catalogue number (3) by 1. 
Cores with Ay < 400, or ue < 100 have a symmetrical air gap. 
Cores with Ay > 630, or ue = 150 have an asymmetrical air gap. 


Core halves without air gap, without nut: 


Ferroxcube grade catalogue number 


4322 020 22390 
4322 020 22270 
4322 020 22260 


3D3 


@ Preferred type. 
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Three types of coil former can be supplied: 


— with one section; 
— with two sections; 
— with three sections. 


COIL FORMERS 


The dimensions conform with the following specifications: |EC 133 (international), NCF 83311 
(France), DIN 41294 (Germany) and BS 4061 range 2 (Great Britain). 


SINGLE-SECTION COIL FORMER 


Catalogue number 
Material 

Window area 

Mean length of turn 
Max. temperature 


March 1984 


4322 021 30360 
polycarbonate 
55 mm? 

62 mm 

130 °C 


D.C. losses 

R 1 1 

2 = x == x 6,07x 10° Q/H 
L He fou 

Mass 0,759 


Coil formers 


TWO-SECTION COIL FORMER 


Catalogue number 4322 021 30370 
Material polycarbonate 
Window area 2 x 26 mm’? 
Mean length of turn 62 mm 

Max. temperature 130 OC 


THREE-SECTION COIL FORMER 


Catalogue number 4322 021 30380 
Material polycarbonate 
Window area 3 x 16 mm? 
Mean length of turn 62 mm 

Max. temperature 130 °C 


P30/19 


D.C. losses 

Bove Boy obs eee 402 0/5 
L Me fou 

Mass 1,0g 


D.C. 

BOede x x 5,74x 10° Q/H 
L Me cu 

Mass 1,29 
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INDUCTANCE ADJUSTERS 


| 


0,3 | M26 


sprue 


7Z285613.2 


Table 1 


Catalogue number | 


4322 021 38320 cip 


38340 cip 5,10 
38380 FXC 4,40 
38390 5,10 


FXC 
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Table 2 Catalogue numbers of recommended adjusters for typical A; values and adjusting percentage. 
P30/19 


core : ; | 
material low % medium % high % 


3H1, 3B8 4322 021 38320 10 | 4322021 38340 4322 021 38380 20 
38320 7 38380 12 _ 

38340 66 38380 868 38390 21 
38380 65 38390 13 — 
38390 «8 _ 


38390 


4322 021 38320 
38320 14 
38340 


4322 021 38340 29 
38340 21 


3D3 100 
160 
250 


4322 021 38320 9 
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MOUNTING PARTS 


MOUNTING 


P/| 


P| 


7270488 


<a 25) max a) 7273966 


(1) tag plate 4322 021 30480 (4) nut 4322 021 30710 
(2) brass container 4322 021 30560 (5) fixing bush 4322 021 30720 
(3) spring 4322 021 30670 


The core is suitable for mounting on printed-wiring boards and on conventional panels. 

The parts 1, 2, 3 (and 6) are sufficient to construct an assembly for use in combination with printed 
wiring. 

The nine soldering pins are arranged to fit a grid of 2,54 mm (0,1 inch). 

The pin length is sufficient for a board thickness of up to 3 mm. The board should be provided with 
holes of 1,3 + 0,1 mm diameter. 


* There is another mark in a similar position on the top of the container. 
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P30/19 © 


If one-hole mounting preferred, the parts 4 and 5 should be added. The coil assembly may then be 
mounted on panels having a thickness of up to 2 mm. The panel should be provided with a hole of 8,5 


diameter. 


It is recommended that the spring (3) be placed in the position indicated to obtain the best stability 


against shock and vibration. 


Before bending the lips of the container, pressure should be exerted evenly onthe rim of the tag plate 
until it meets the container. The force which is required is approximately 250 Newton. After bending 


the lips the spring will have the correct tension. 


PART DRAWINGS (dimensions in mm) 
(1) Tag plate 4322 021 30480 


PLate: polyester reinforced with glass fibre, resistant against dip-soldering at 400 °C for 2s. 


Pins: phosphor bronze, dip-soldered 


20+0,2 


32,2202 
15.24.+0,05 
5 08+£0,05 
8 


mark 


15,24.+0,05 


10,16 +905 7 


7250902.1 


The tag plates are packed in units of 30 pieces on a polystyrene plate, and with 200 pieces in a card- 


board box. Please order in multiples of these quantities. 
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(2) Container 4322 021 30560 
Material: brass, nickel plated; thereafter tin plated 


26 °30' £0,15' 
mark Pa) 
) | Jo 


32,3 max 


20,920,15 


7250903.2 


28,5201 


The containers are packed with 20 pieces in a primary pack, and 100 pieces in a storage pack. Please 


order in multiples of these quantities. 
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(3) Spring 4322 021 30670 


Material: steel in compressed 


A force of 169 to 281 N is required 
to compress the spring to 0,45 mm. 


The springs are supplied in quantities 
of 250. Please order in multiples of 
this quantity. 


33° 
eee ee | 
1 4h 
7283862 0 
0,2_o.05 
(4) Nut 4322 021 30710 (5) Fixing bush 4322 021 30720 
Material: brass, nickel plated Material: brass, nickel plated 
M8 x0,5 
6 +9! 


y | 


7Z50657 


7250656 
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CHARACTERISTIC CURVES 


Me -& CURVES 


7241526 


(Qe a Ge te ge we ot eee eS ee eee gy Meee ny 
reer ee eet maar 


g — 1 a FB Me at A= 3 uw: > 555 for 3D3 i N4 
Hf 5:21 a a 
4 Rt tH ect 


Eli insta a 


a Rat tit — V DR ee a a a 


SS AN ONS NE A Oe i o1_ in. - 

H+ —_t ++ ++ et —_f a 

gg A OH Beat pt 4 
a a so ca TL 

CB Cee EES veo 

Ht err ee i 


Lr i a ccTT  OR 
a 


awl sy ainmm -LLUTTT 
Tt CrP Cree 


10-2 2 4 6 849-' 2 4 6 810 2 4 6 899 


10 


Relative effective permeability and turn factor for 1 mH as a function of the air gap length. 


TYPICAL Q-CURVES FOR FXC 3H1 


2000 7Z92562 


aes aes 0 (ot ee ee 
see SE ee ne ee 
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Enveloping curves. Single-section coil former. 
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INDUCTANCE VARIATION AS A FUNCTION OF AT ~ 


SERRE E RAE RRS eee Eee 
SERRE SAAR D ARR EAEe A ee ee ee eee eel 
ERRA BARGE RSRAR PERERA ese 
BERET RASA RR ESES RSE RRS AS ARRAS ERS 


rLENT TT TN Ta TT 
BEANEEEEEE GE Bee 
Be VRREEEE Vee ee 
TTT NT TTT AT AT TT 
PIA TT A A 


SEREREEE RES EE SERRE SARS SURE 


S28 eee 
Pi AT To 


CONC ai 
COCO NLA 


—»> AT% 
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A, AS A FUNCTION OF B 


FXC 3H1 
100 200 § (mr) 300 
Without airgap. 

500 7290732 1300 7290731 
a neeeeee cb le dete Rees I 
ee 

a 

Ceo a aes Ee a, 
eee eee 
PE LETT 
gales 
A A 
0 100 200 8 (mr) 300 0 100 200 8 (mpy 300 
Mg = 100 Me = 300 


B calculated with Acp min = 115 mm?. 
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7246942 .3 


Ly 


10° 10? NIg (AT=:) 103 
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D.C. SENSITIVITY AT 25 °C - Guaranteed curve 


x 1076 


7278293.1 
3000 


a E 
3H1 curve 
ell ee Missle 
ei es aes ea 
6 ae Se a Z 
ti} tt tt a Ap 


Es emer a 7 
Se a ee ae Oe 


/ aie 
3B8 curve 


2000 


= 
> 
—_ 


Inductance variation as a function of d.c. polarization. 
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POTCORES 


Three types of core can be supplied: 


@ CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor A; or on 
a relative effective permeability value pg. 

@ CORE SETS without nut and pre-adjusted on an A; or a Me value. 

@ CORE HALVES without air gap. 


The potcores are in accordance with the following specifications: IEC 133 (international), NCF 83311 
(France), DIN41293 (Germany) and BS 4061 range 2 (Great Britain). 


Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack 
contains 20 core sets or 40 core halves; a storage pack contains 80 core sets or 160 core halves. Please 
order in multiples of these quantities. 


MECHANICAL DATA 


[¢ } 


+_ 35,5 +0,5 ——_—____> + 21,940, —~> 


7278403.2 


Pulling-out force of the nut = 5ON. The polyamide nut is moulded-in, 
Torque of the screw thread < 10 mNm. except for the 3D3 version, in 
Extraction force of the adjuster from thenut 240N. which it is cemented. 


Dimensional quantities according to IEC 205: 


le le 

Cy, =2 re = 0,264 mm"'; Cp = Z Zi 5 = 0,00131 mm-?; Ve = 10700 mm?; I, = 53,2 mm; Ag = 202 mm? ; 
e e 

ACP min = 172 mm?. 


Mass of core set: 54 g. 
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ELECTRICAL DATA 


The combination of two potcore halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 350 N. The values are 
valid 5 minutes or more after clamping. 


freq. B temp. grade 
mT oc 3H1 
A + 25% <0,1 25+1 9500 
le + 25% <0,1 25+1 2025 
oo <0,1 25+1 <11,7 
an x 10° <0,1 25 +1 <1,2 
j 
<0,1 25+1 <6,0 
< 0,1 25+1 
< 0,1 25+1 
P (W) 200* 25141 
100+ 1 
np x 10° 1,5 to 3,0 25+1 < 0,62 
2541 
ag x 10°/K 5 to 25 +0,5 to 1,5 
25 to 55 +0,5 to 1,5 
25 to 70 
Dp x 10° 
(10-100 min) 25 +0,1 <4,3 


Br x 10°, measured on sets with ue = 300 + 10% 
and 25 + 1 °C: 
X Io 
= 1,00 x 10° A/m 
e€ =1,60 x 10° A/m 
= 2,30 x 10° A/m 


at Ue X 


* B is calculated with Acpmin = 172 mm?. 
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Potcores 


Core sets with nuts and pre-adjusted on A, . 


AL 


40+ 1% 
100 + 1% 
160 + 1% 
250 + 1% 
315 + 1,5% 
400 + 1,5% 
630 + 2% 

1000 + 3% 
1250 + 3% 
1600 + 3% 
2500 + 5% 


corre- 


sponding 
Me-value 


33240 


e 13800 33450 33250 
13810 @ 33460 33260 
13820 


®@ 33280 
®@ 33300 

33310 
33980 
33320 
33290 


@ 13830 33480 


Core sets with nut and pre-adjusted on ue. 


catalogue number 4322 022 


P36/22 


3H1, without nut 


4322 021 13220 


. ee ee 


33 + 1% 
47+ 1% 
68 + 1% 
100 + 1,5% 
150 + 2% 
220 + 3% 
330 + 3% 
750 + 25% 
2030 + 25% 


32430 
32440 
32450 


32250 
32260 
32270 
32280 
32290 


12200 


Core sets without nut: replace the eighth digit of the catalogue number (3) by 1. 


Cores with Ay < 630, or ue < 150, have a symmetrical air gap. 


Cores with Ay = 1000, or ug = 220, and all 3B8 cores have an asymmetrical air gap. 


Core halves without air gap, without nut: 


catalogue number 


Ferroxcube grade 


4322 020 22610 
4322 020 22520 
4322 020 22510 


@ Preferred type. 
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COIL FORMERS 


Three types of coil former can be supplied: 


~— with one section; 
— with two sections; 
— with three sections. 


The dimensions conform with the following specifications: [EC 133 (international), NCF 83311 
(France), DIN 41294 (Germany) and BS4061 range 2 (Great Britain). 


SINGLE-SECTION COIL FORMER 


Catalogue number 4322 021 30390 D.C. losses 
Material olycarbonate R 1 1 
ee —2 = — x — = 3,59x 10? Q/H 
Window area 75 mm L Me fou 
Mean length of turn 74 mm 
Mass 1,39 


Maximum temperature 130 °C 
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TWO-SECTION COIL FORMER 


Catalogue number 4322 021 30400 D.C. losses 
Material olycarbonate R 1 1 
is 9 =— x — x 3,81 x 10? Q/H 
Window area 2 x 35 mm? L we fey 
Mean length of turn 74 mm 
Maximum temperature 130 °C Mass 1,55 g 


THREE-SECTION COIL FORMER 


32,402 
<+—> 


Catalogue number 4322 021 30410 D.C. losses 
Material olycarbonate R 1 1 
aes 9 =_ x — x 4,06 x 103 Q/H 
Window area 3 x 22 mm? L pe fey 
Mean length of turn 74 mm 
Maximum temperature 130 °C Mass 29 
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INDUCTANCE ADJUSTERS 


(pitch 0,45) 


sprue 


489 4> 7Z85614.2 


Table 1 


catalogue number 


4322 021 39240 
39280 
39290 


cip 
cip 
FXC 
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Table 2 Catalogue numbers of recommended adjusters for typical Ay values and adjusting percentage. 


P36/22 


core 
material 


3H1, 3B8 


3D3 


4322 02139240 8 
39240 5 
39280 


160 
250 
400 


4322 021 39240 


medium 


4322 021 39240 

39240 

39240 
39280 
39280 
39290 
39290 
39290 
39290 


4322 021 39240 
39240 
39280 


high % 

4322 021 39280 28 
39280 24 
39280 18 


4322 021 39280 21 
39280 17 
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MOUNTING PARTS 


MCUNTING 
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(1) tag plate 4322 021 30490 (4) nut 4322 021 30710 
(2) brass container 4322 021 30570 (5) fixing bush 4322 021 30720 
(3) spring 4322 021 30680 


The core is suitable for mounting on printed-wiring boards and on conventional panels. 
The parts 1, 2, 3 are sufficient to construct an assembly for use in combination with printed wiring. 


The ten soldering pins are arranged to fit a grid of 2,54 mm (0,1 inch). 
The pin length is sufficient for a board thickness of up to 3 mm. The board should be provided with 
holes of 1,3 + 0,1 mm diameter. 


* There is another mark in a similar position on the top of the container. 
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If one-hole mounting is preferred, the parts 4 and 5 should be added. The coil assembly may then be 


mounted on panels having a thickness of up to 2 mm. The panel should be provided with a hole of 
8,5 mm diameter. 


It is recommended that the spring (3) be placed in the position indicated to obtain the best stability 
against shock and vibration. 


Before bending the lips of the container, pressure should be exerted evenly on the rim of the tag plate 
until it meets the container. The force which is required is approximately 350 Newton. After bending 


the lips the spring will have the correct tension. 
PART DRAWINGS 
(1) Tag plate 4322 021 30490 


Plate: polyester reinforced with glass fibre, resistant against dip-soldering at 400 °C for 2 s. 
Pins : phosphor bronze, dip-soldered. 


37.7£0,2 
20,2+0,05 
10,3492 
| 


0,6 2,1 


7250925 


mark 


The tag plates are packed in units of 24 pieces on a polystyrene plate, and with 150 pieces ina 
cardboard box. Please order in multiples of these quantities. 
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(2) Container 4322 021 30570 
Material: brass, nickel plated; thereafter tin plated. 


9203 | 23% 


7Z50926.2 


The containers are packed with 20 pieces in a primary pack, and 100 pieces in a storage pack. Please 
order in multiples of these quantities. 
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(3) Spring 4322 021 30680 


Material: steel in compressed 


position 
+ 35,7+0,1 


30+0,1/ ——_» 


A force of 255 to 425 N is required 
to compress the spring to 0,55 mm. 


The springs are supplied in quantities 
of 200. Please order in multiples of 
this quantity. 


o3°o° 
eat 
7283863 0 4 
0,25_ 9,05 
(4) Nut 4322 021 30710 (5) Fixing bush 4322 021 30720 
Material: brass, nickel plated Material: brass, nickel plated 
«___M8x05 
| 6 +o 


20,2 


7250657 


7250656 
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CHARACTERISTIC CURVES 


lle - CURVES 
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Relative effective permeability and turn factor for 1 mH as a function of the air gap length. 


TYPICAL O-CURVES FOR FXC 3H1 
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INDUCTANCE VARIATION AS A FUNCTION OF AT ~ 


Characteristic curves 
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D.C. SENSITIVITY AT 25 °C 
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Inductance variation as a function of d.c. polarization. 
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Characteristic curves P36/22 


Typical values 
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POTCORES 


Three types of cores can be supplied: 


@ CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor Aj or on 
a relative effective permeability value pp. 


® CORE SETS without nut and pre-adjusted on an A,_ or a Ue value. 
@ CORE HALVES without air gap. 


Potcores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary pack 
contains 20 core sets or 40 core halves; a storage pack contains 80 core sets or 160 core halves. Please 
order in multiples of these quantities. 


MECHANICAL DATA 


<—_§_!—— 42,4+40,7 —————_» <+— 29,4+0, ——> 


+ 0,2 
5,474 


Ol} 93 [A 


measured at face 


ee 
Y/Y. ain 
= 


J 


[B | | 7278404.3 


Pulling-out force of the nut 2 50 N 
Torque of the screw thread < 10 mNm. 


Extraction force of the adjuster from the nut 2 40 N 
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MECHANICAL DATA (continued) 
Dimensional quantities according to IEC 205: 


| | 
Cy=2Z — =0,259 mm’; C9=2 — =0,000977 mm’; Ve = 18 200 mm?: le = 68,6 mm; 
A A2 


Ag = 265 mm’; Acp min = 214 mm?. 


Mass of core set: 104 g. 


ELECTRICAL DATA 


The combination of two potcore halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 550 N. The values 
are valid 5 minutes or more after clamping. 


temp. 
oC 
Ay + 25% <0,1 2541 
le + 25% <0,1 25 +1 
a < 0,1 25+1 
tan 6 
i x 10° . < 0,1 25 +1 
| <0,1 25 +1 
np x 10° 1,5 to 3,0 25 +1 
arp x 10°/K {| <01) |. 5 to 25 
<0,1 25 to 55 +0,5 to 1,5 — 
< 0,1 25 to 70 
Dre x 10° : 
(10-100 min) < 0,1 25 + 0,1 <43 
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Potcores 


Core sets with nut and pre-adjusted on A; . 


corre- catalogue number 4322 022..... 
sponding 


Me-value 


3H1 


100 + 1% 35240 
250 + 1% 35260 
400 + 1% @ 35280 
630 + 2% 35300 
1000 + 3% @ 35310 
1600 + 3% 35320 


2500 + 10% 


68 + 1% 


100 + 1,5% 34260 
150 + 2% 34270 
220 + 3% 34280 
330 + 3% 34290 


2120 + 25% 


Core sets without nut: replace the eighth digit of the catalogue number (3) by 1. 


Cores with Ay < 630, or ue < 150 have a symmetrical air gap. 
Cores with Ay = 1000, or ue 2 220 have an asymmetrical air gap. 


Core halves without air gap, without nut. 


catalogue number 


Ferroxcube grade 


4322 020 22760 


® Preferred type. 


P42/29 
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COIL FORMERS 


GENERAL 
Two types of coil former can be supplied: 


- with one section; 
- with two sections. 


The dimensions conform with the following specifications: |EC 133 (international), NCF 83311 
(France) and BS 4061 range 2 (Great Britain). 


SINGLE-SECTION COIL FORMER 


o 
m 
ODA IIS SAAS 


] 


0.9 #005 19.8 62 
17.8 +0.1 © 
+> 


+1 
(op) 
- 
wy 
7250931 
23-4-65 
Catalogue number 4322 021 30420 D.C. losses 
Material polycarbonate Ro 1 1 : 
Window area 140 mm? LL. tis ie SC AO Ste 
Mean length of turn 86 mm 
Max. temperature 130 °C Mass 2,49 


226 March 1984 


Coil formers P42/29 


TWO-SECTION COIL FORMER 


18 ee 


~ 
. 
Ke) 
| _ = | 72509321 
4201 
a 
Catalogue number 4322 021 30430 D.C. losses 
Material pol bonat R 1 1 
oe polycarbonate Moe! y | x 240x103 Q/H 

Window area 2 x 63 mm? L We cu 
Mean length of turn 86 mm 
Max. temperature 130 °C Mass 3,0g 
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P42/29 


INDUCTANCE ADJUSTERS 


(pitch 0,45) 


sprue 


ot s_9 4! 7285614.2 


Table 1 


re 
catalogue number colour ae 
material 
cip 
cip 
FXC 


4322 021 39240 
39280 
39290 
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P42/29 


Table 2 Catalogue numbers of recommended adjusters for typical Ay values and adjusting percentage. 
P42/29 


core 
material 


— 4322 021 39240 4322 021 39280 23 
_ 39240 10 39280 16 

4322 021 39240 7 39280 11 — 
39280 7 39290 28 

39290 18 _ 


39290 11 
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P42/29 


MOUNTING PARTS 


MOUNTING 
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(1) tag plate 4322 021 30500 (4) nut 4322 021 30710 
(2) brass container 4322 021 30580 (5) fixing bush 4322 021 30720 
(3) spring 4322 021 30690 


The core is suitable for mounting on printed-wiring boards and on conventional panels. 
The parts 1,2 and 3 are sufficient to construct an assembly for use in combination with printed wiring. 


The ten soldering pins are arranged to fit a grid of 2,54 mm (0,1 inch). 
The pin length is sufficient for a board thickness of up to 3 mm. The board should be provided with 
holes of 1,3 + 0,1 mm diameter. 


* There is another mark ina similar position on the top of the container. 
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Mounting parts P42/29 


If one-hole mounting is preferred, the parts 4 and 5 should be added. The coil assembly may then be 


mounted on panels having a thickness of up to 2 mm. The panel should be provided with a hole of 
8,5 mm diameter. 


It is recommended that the spring (3) be placed in the position indicated to obtain the best stability 
against shock and vibration. 


Before bending the lips of the container, pressure should be exerted evenly on the rim of the tag plate 
until it meets the container. The force which is required is approximately 550 Newton. After bending 
the lips the spring will have the correct tension. 
PART DRAWINGS 
(1) Tag plate 4322 021 30500 

Plate: polyester reinforced with glass fibre, resistant against dip-soldering at 400 °C for 2s 

Pins: phosphor bronze, dip-soldered. 


—__> 
0,05 


44 6192 
20,3220,05 
15,24* 

+. —__» 
| 5,08+0,05 


7250933... 


10,1 6 £0,05 


15,24* 0,05 


The tag plates are packed in units of 15 pieces on apolystyrene plate, and with 100 pieces in a card- 
board box. Please order in multiples of these quantities. 
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P42/29 


(2) Container 4322 021 30580 
Material: brass, nickel plated; thereafter tin plated 


£02 | : * - 8,2#0,1 i 
plgue 0 | | 
64°93 31,6208 raente 
es lgiures s 40,7 +0 


72509344 


(b) Spring 4322 021 30690 


Material: chrome-nickel stee] 
in compressed 


A force of 383 to 638 N is 
required to compress the spring 
to 0,67 mm. 


The springs are supplied in quantities | | 
of 100. Please order in multiples of 
this quantity: 


7Z83864 
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Mounting parts P42/29 


(4) Nut 4322 021 30710 
Material: brass, nickel plated 


7250657 


(5) Fixing bush 4322 021 30720 
Material: brass, nickel plated 


7250656 
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P42/29 


CHARACTERISTIC CURVES 


tea CURVES 
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Relative effective permeability and turn factor for 1 mH as a function of the air gap length. 
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Characteristic curves P42/ 29 


INDUCTANCE VARIATION AS A FUNCTION OF ATY 
7247738 


i 
ttt 
at 


| 
QS ee ees eee eRe eee 
Reg te tt ta ptt tt 


N 
Nm 


SERRE 
~ We 
SSSR 58e20 


rt AT I 
rT EI ET TT 


Zane 
BSR RR REE ERR 
ERP, 68 HEE 


March 1984 235 


P42/29 


HANNA CURVE 
Indicating the optimum inductance for a certain ue-value and direct current. 
Typical values 


7246964.3 
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P66/56 


POTCORES 


INTRODUCTION 
Two types of core can be supplied: 
- Separate core halves, air gap to be ground by the user himself. 


- Pre-adjusted potcores, available to special order. The up values can be chosen from the E6 standard 
series of values, the Ay values from the R65 series. 


Potcores and associated parts are ordered by their 12-digit catalogue number. . 
Quantity: a storage pack contains 12 halves each packed in corrugated fibre cardboard, catalogue 
number 4322 020 23000, grade 3E1. 


MECHANICAL DATA 


663412 | 
53.5*4 979 +01 
2170" 


i 
WLLL 
— 


7250935.) 


Dimensional quantities according to [EC 205: 
| | 
Cy =2 = 0,172 mm"'; Co = 2 ie 0,000240 mm-?; V_ = 88300 mm?; Ig = 123 mm; 
Ae = 717 mm?; Acp min = 590 mm’. 
Mass of core set: 550 g. 


For the combination of two potcore halves randomly chosen from a batch and pressed together with 
a force of 1700 N, the values below are quaranteed at 25 + 10 °C. 
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P66/56 


CHARACTERISTIC CURVES 


7273986 
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Inductance factor, relative effective permeability and turns factor as a function of the air gap length. 
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COIL FORMER 


SINGLE-SECTION COIL FORMER 


Catalogue number 
Material 

Window area 

Mean length of turn 


Max. temperature 


4322 021 31320 
polycarbonate 
400 mm? 

130 mm 

130 °C 


415-33 
38,120.15 


D.C. losses 


Ro 
L 


Mass 


1 
He 


cu 


7Z50936.2 


P66/56 


1 
Toa er * 0,80 x 10? Q/H 


11,8 g 
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SECTION D 
POTCORE HALVES AND COIL FORMERS 
FOR INDUCTIVE PROXIMITY DETECTORS 


242 


GENERAL 


electrical circuit e.g. 
Pp OM286 or OM287 
A 


B 7285448 


An inductive proximity detector operates as follows. A metal object A approaches — or recedes from 
— an open potcore half with coil B. The change in the QO of the oscillator is used to generate an electrical 
signal that can be used to drive an electromechanical relay, an audible alarm or similar devices. 


Potcore halves with diameters up to 9,4 mm are manufactured in Ferroxcube grade 3D3 and potcore 
halves with diameters 14 mm and larger in Ferroxcube grade 3H1, because the operating frequency of 
oscillators with small potcore halves is higher than that of oscillators with large potcore halves. 


Suitable coil formers are available for all potcore halves. The polycarbonate material of the coil former 
limits the maximum potting temperature to 110 °C, The potting material should be somewhat flexible 
to avoid high mechanical stresses on the Ferroxcube potcore halves. 


SURVEY OF TYPES 
Ferroxcube potcore half grade catalogue number coil former 
5,6 x 3,6 3D3 4322 020 54210 4322 021 33540 
74x 3,9 3D3 4322 020 54510 4322 021 32990 
94x48 3D3 4322 020 54710 4322 021 31700 
14 x7,5 3H1 4322 020 54800 4322 021 30250 
26 x92 3H1 4322 020 54900 4322 021 33700 
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POTCORE HALF 


Non-ground potcore half, intended for use in proximity detectors. 


MECHANICAL DATA 


Material grade: 3D3 


Initial permeability, toroidally measured: yu; = 750 + 20% 
Mass of one potcore half: 0,25 g 
Catalogue number: 4322 020 54210 


i —_ 
Y lll 
(z 


ee 


<29+0,25_, 


“— 36_6 95 — 


7Z85449.1 


5,6 x 3.6 


Quantities: a primary pack contains 100 core halves, a storage pack contains 500 core halves. Please 


order in multiples of these quantities. 
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COIL FORMER 


087 o" 
—_ i 
ee 4 
error 
0/1 0 
0 Ty" 
; ey oad 
<—4,45_} ,—> |e! 0,25 +005 (2x) 
>! 2,75_ A; — 7Z90575 
Catalogue number 4322 021 33540 
Material polyamide 
Window area 1,9 mm? 
Mean length of turn | 11,7 mm 
Maximum temperature 130 °C 
Ar value* 221 wQ 


Mass | 0,03 g 


* D.C. resistance = AR «(number of turns)? or Rg = AR °N?. 
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17,4 x 39 


POTCORE HALF 


Non-ground potcore half, intended for the use in proximity detectors. 
MECHANICAL DATA 


+03 
Boag 


| | 


0 +04 
Bip ae o 
—! 29702 
<—— 5,870.25 —_. <—3,95_9 3— 


7Z85450 


Material grade: 3D3 

Initial permeability, toroidally measured: yu; = 750 + 20% 

Mass of one potcore half: 0,3 g | 

Catalogue number: 4322 020 54510 

Quantities: A primary pack contains 100 core halves; a storage pack contains 500 core halves. Please 
‘order in multiples of these quanties. 
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COIL FORMER 


This coil former is identical to the single-section coil former for potcore P7,4/4,2. 


+0,2 
1,0 0 


+— 5,75_); —> aa a | + 0,3+0,05 (2x) 


_ 2 15°. << 7275880.2 


Catalogue number 4322 021 32990 
Material polyamide 
Window area 2,2 mm? 

Mean length of turn 14,6 mm 
Maximum temperature 130 °C 

AR value* 230 pQ2 

Mass 0,04g 


* D.C. resistance = Ap ° (number of turns)? or: Rg = Ap - N?. 
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94x48 


POTCORE HALF 


Non-ground potcore half, intended for use in proximity detectors. 


MECHANICAL DATA 


<_——— 0 —_— > 
4,8_9 1 


7Z85454 


Material grade: 3D3 

Initial permeability, toroidally measured: uj = 750 + 20% 

Mass of one potcore half: 1,6 g 

Catalogue number: 4322 020 54710 

Quantities: a primary pack contains 50 core halves, a storage pack contains 400 core halves. Please 
order in multiples of these quantities. 
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COIL FORMER 


This coil former is identical to the single-section coil former for potcore P9/5. 


Catalogue number 
Material 

Window area 

Mean length of turn 
Maximum temperature 
Ap value* 

Mass 


* D.C. resistance = Ap + (number of turns)* or: Rg = AR « N?. 
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FLL tL hhdditdded. 


7Z50882 


4322 021 31700 
polycarbonate 
3,4 mm? 

19 mm 

130 °C 

200 wQ 

0,07 g 


14 x 7,5 


POTCORE HALF 


Non-ground potcore half, intended for use in proximity detectors. 


MECHANICAL DATA 


7Z85453 


Material grade: 3H1 

Initial permeability, toroidally measured: yu; = 2300 + 20% 

Mass of one potcore half: 2,0 g 

Catalogue number: 4322 020 54800 

Quantities: a primary pack contains 40 core halves; a storage pack contains 200 core halves. Please 


order in multiples of these quantities. 
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14.x 7,5 


COIL FORMER 


This coil former is identical to the single-section coil former for potcore P14/8. 


0 


+01 
6,1 0 67,1 -01 


7280874.1 


0,35 min 
<«—0,55 max 


a 


Catalogue number 4322 021 30250 
Material polycarbonate 
Window area 9,7 mm? 

Mean length of turn 29 mm 
Maximum temperature 130 OC 

Ar value* 110 pQ 

Mass 0,15 g 


* D.C. resistance = Ar - (number of turns)? or: Ro = Ap * N2. 
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26 x 9,2 


POTCORE HALF 


Non-ground potcore half, intended for use in proximity detectors. 


MECHANICAL DATA 


<= 255+05 ———_> +! 92.9. 


7285451 


Material grade: 3H1 
Initial permeability, toroidally measured: yj; = 2300 + 20% 


Mass of one potcore half: 11g 
Catalogue number: 4322 020 54900 
Quantities: a primary pack contains 40 core halves, a storage pack contains 200 core halves. Please 


order in multiples of these quantities. 
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26 x 9,2 


COIL FORMER 


hhh chchihechabde 


72854521 
Catalogue number: 4322 021 33700 
Material polycarbonate 
Window area 22 mm? 
Mean length of turn 14,6 mm 
Maximum temperature 130 °C 
Ar value* 90 wQ2 
Mass 0,4g 


* D.C. resistance = Ap - (number of turns)? or: Ro = AR *N?. 
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SECTION E 
SQUARE CORES AND ACCESSORIES 


be sj 


RM4 


SQUARE CORES 


These cores are available in two executions: 
@ RM4, usually for telecommunication, with centre hole for adjuster 
® RM4/i, for industrial applications, no centre hole 


RM4 cores can be supplied in three versions 


@ CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor A; . 
@ CORE SETS without nut and pre-adjusted on an A; value. 
@ CORE HALVES without air gap. 


The square cores are in accordance with the following specifications: IEC 341 (international), 
UTE83-300 (France), DIN 41980 (Germany). 


Square cores and associated parts are ordered by their 12-digit catalogue number. Quanity: a primary 
pack contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. 
Please order in multiples of these quantities. 


7295565 


RM4/i cores can be supplied in two versions 
@ CORE SETS pre-adjusted on an A ,_ value. 
@ CORE HALVES without air gap. 


RM4/i cores and associated parts are ordered by their 12-digit catalogue number. Packing quantities 
and supply conditions upon request. 


7295564 


RM4/i 
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RM4 


RM4 SQUARE CORES 


for telecommunication 


MECHANICAL DATA 


<— 10,4+0,1 —» 


v 
0,940,1 


a 
== = 


2,0 
+015 


7261426.5 


Pulling-out force of the nut => 20 N (at ambient temperature) 
< 


Torque of the screw thread <4mNm 
Extraction force of adjuster from nut 2 10N 
Dimensional quantities according to IEC 205: 


a. Version with centre hole: 


| 
Cy = 27 = 1,94 mm!;Co= ai = 0,176 mm’; Ve = 230 mm?; I, = 21,3 mm; Ag = 11,0 mm?. 
Amin = 8,1 mm?. 
Mass of a core set: 2,5 g. 


b. Version without centre hole: 


rhs = 0,123 mm; Ve = 322 mm?; I = 23,3 mm; Ag = 13,8 mm?. 


| 
Cy = 2 5 = 1,69 mm" C= 


Amin = 11,5 mm? 
mass of a core set: 2,8 g. 


February 1986 


Square cores 


ELECTRICAL DATA 


The combination of two square core halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 25 N. The values are 


valid 5 minutes or more after clamping. 


freq. 
kHz 


A, + 25% 
Mg +t 25% 
a 


tan 6 


6 
Li x 10 


np x 10° 
ae x 10°/K 


Dr x 10° 
(10 — 100 min) 


KK WN WA 


25 +1 
25+1 
25+1 


2541 


2521 
25 + 1 
25 +1 


25:1 

5 to 25 
25 to 55 
25 to 70 
25 + 0,1 


+0,5 to +1,5 
+0,5 to +1,5 


<43 
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RM4 


Core sets with nut and pre-adjusted on A. 


corre- tol. on cat. no. 4322 022 ..... 
sponding induct- 
Mg-value ance (%) 3H1 


77220 


63 77230 
100 @ 77240 
“160 77250 
250 77260 


@ 57900* 


Inductance L = N?A; (in 10° H). 

Core sets without nut: replace the eighth digit of the catalogue number (7) by 5. 

Cores with Ay < 40 have a symmetrical air gap. 

Cores with Ay 63 have an asymmetrical air gap. 

Types marked* are without centre hole. 

In order to obtain better performance, type 4322 022 57900 is made without centre hole. 


Core halves without air gap, without nut. 


catalogue number 


4322 020 26510 


Ferroxcube grade 


@ Preferred type. 
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SINGLE-SECTION, 6-PIN COIL FORMER 


— >) 7,56 +0,05 


<?— 


7,56 2,52 
+0,05 +0,05 


pr te 


Catalogue number 
Material 


Window.area 

Mean length of turn 
_ Max. temperature 
Solderability 


D.C. losses 


Inflammability 
Mass 


RM4 


COIL FORMER 


+ 0,55 +0,05 


0,3+0,05-> | 
>! '+065+0,05 127571 


0,4+0,05> 


fe 


4322 021 32210 


phenol formaldehyde reinforced with glass fibre, 
dip-soldered pins 


8,8 mm2 

20 mm 

180 °C 

resistant against dip-soldering at 400 °C for 2s 


R 

vont 1557x103 O/H 
L ve fou 

UL94, class V-0 


0,16 g 


The coil formers are supplied in packs of 200 on a polystyrene plate. Please order in multiples of this 


quantity. 
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RM4 


INDUCTANCE ADJUSTERS 


B2 isa 


? 


Se 


aa 16-94 7285610.2 


Table 1 


catalogue number 


4322 021 38700 
38710 
38720 
38750 
38780 
38790 


% medium % high % 


core 
material 


4322 021 38750 


38720 27 


— 38750 14 
4322 021 38750 9 38720 17 38710 22 
38750 6 38710 14 38790 19 


38720 7 38790 
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RM4 


ASSEMBLING AND MOUNTING 
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7Z99011.1 


ASSEMBLING 

The core halves are clamped together by means of two clips, type 4322 021 31900. As can be seen in 
the drawing, the hooked ends of each clip fit into recesses made in the core halves. 

For a stable inductance we recommend that an adhesive be applied between the coil former flange and 
the lower core half. We also recommend that a tool be used for assembling. (Drawings of a simple tool 
are available under number 4322 058 00180.) 


MOUNTING 

The two retaining clips are also used for mounting the assembled core on a printed-wiring board: the 
pins are simply soldered into the holes in the board. If so desired, one of the pins can also be used for 
earthing the core. 

The soldering pins of coil formers and clips are so arranged that they will fit printed-wiring boards with 
a 0,1 in grid as well as those with a 2,50 mm grid. The pin length is sufficient for a board thickness of 
up to 2,4 mm. The recommended hole diameter in the board is 1 + 0,1 mm (according to IEC publica- 
tion 97). 


March 1984 


261 


RM4 


52388288 
aNOranee 
IONEION 
NONE 

alee ae 
PINTS 
IO NENION 

NOPT NUE 
Slee 


Hole pattern for an 
assembly of 4 cores. 


PART DRAWING (dimensions in mm) 


ie 0,25 £0,015 


7Z88147,2 


, 
when mounted 


Clip 4322 021 31900 


Material: steel; nickel plated thereafter silver plated and 
finally passivated. 


(1) Holes for tag on clip 4322 021 31900 (earth points). 
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RM4 


CHARACTERISTIC CURVES 


He — a CURVES 
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Relative effective permeability and turns factor for 1 mH as a function of the air gap length. ug 2 1200 


3 um for 3H1. 
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RM4 


Q-CURVES 
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Square cores 


D.C. SENSITIVITY AT 25 °C 


x 1076 
7290568 
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inductance variation as a function of d.c. polarization. 


RM4 


March 1984 


265 


RM4/i 


RM4/i SQUARE CORES 


for industrial use 


MECHANICAL DATA 


+— 10,4 + 0,15 ——> 


7295582 


Dimensional quantities according to |EC 205: 
Cy, =2 , = 1,69 mm"'; Co == - = 0,123 mm"; Ve = 322 mm?; Ig = 23,3 mm; Ag = 14,4 mm?. 
A 


Amin = 11,5 mm? 


Mass of a core set: 2,8 g. 
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Square cores RM4/i 


ELECTRICAL DATA 


The combination of two square core halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 20 N. The values are 
valid 5 minutes or more after clamping. 


freq. B | temp. grade 
kHz mT OC 3E4 3F3 
AL 2500 + 40% —25% 1000 + 25% 
P (W) 0,08 
0,06 
0,08 
< 0,06 
50 0,10 
< 0,10 
tan 6 | 498 <0,1 + 
Hj <0,1 + 
<0,1 + 
<0,1 rs 
np x 10° 1,5 to 3,0 Sa 
Notes 


A 
For the specification of power losses B is calculated using Ag = 14,4 mm?. 


The induction B at H = 250 A/m (25 kHz and 100 °C) for core sets in grade 3F3 is = 315 mT, based 
on Amin = 11,5 mm?. 
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RM4/i 


Core sets pre-adjusted on A_. 


tol. on 
induct- 
ance (%) 


corre- 
sponding 
Me-value 


catalogue number 4322 025..... 


Core halves without air gap 


Ferroxcube grade catalogue number 


3E4 364 
3F3 


4322 020 26610 
26600 
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RM5 


SQUARE CORES 


These cores are available in two executions: 
@ RM5, usually for telecommunication, with centre hole for adjuster 
® RM5/i, for industrial applications, no centre hole 


RM5 cores can be supplied in three versions 


@ CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor A, . 
@ CORE SETS without nut and pre-adjusted on an AL value. 
@® CORE HALVES without air gap. 


The square cores are in accordance with the following specifications: IEC 431 (international), 
UTE83-300 (France), DIN 41980 (Germany). 


Square cores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary 
pack contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. 
Please order in multiples of these quantities. 


7295565 


RM5/i cores can be supplied in two versions 
@ CORE SETS pre-adjusted on an A,_ value. 
@ CORE HALVES without air gap. 


RM5/i cores and associated parts are ordered by their 12-digit catalogue number. Packing quantities 
and supply conditions upon request. 


7295564 


RM5/i 
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RM5 


RMS SQUARE CORES 


for telecommunication 


MECHANICAL DATA 


+ 10,4+0,1 —> 


Ui, q “YY Y og 
VLG 
(lL Y 


Vitae 


/ aL 
T1707 rn 


2,0 nut 


' 
7278405 


Pulling-out force of the nut = 20 N (at ambient temperature) 
Torque of the screw thread < 4mNm 
Extraction force of adjuster from nut 2 10N 


Dimensional quantities according to IEC 205: 


a. Version with centre hole: 

Ci = Ne 1,01 mm"': C5 => ze 0,0479 mm°?; V, = 450 mm?; Ia = 21,4 mm; Ag = 21,2 mm?; 
1 nN 2 A? e e e 

AcPmin = 14,7 mm?. 


Mass of a core set: 3,0 g. 
b. Version without centre hole: 


Cz, =z ~ = 0,935 mm"'; C9 = 2 = = 0,0378 mm?; Ve = 574 mm?; Ig = 23,2 mm; Ag = 24,8 mm?; 


Amin = 18,1 mm?. 


Mass of a core set: 3,2 g. 
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Square cores RM5 


ELECTRICAL DATA 


The combination of two square core halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ’Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 35 N. The values are 
valid 5 minutes or more after clamping. 


freq. B temp. grade 


AL. + 25% 
Me t 25% 
(64 


tan 6 
x 
Kj 


10° 


np x 10° 
ap x 10°/K 


Dr x 10° 
(10-100 min) 


Br x 10° measured on sets with 
Me = 300 + 10% and 25 + 1 °C: 
X lo 
= 0,90 x 10° A/m 
le = 1,40 x 105 A/m 
= 2,00 x 10° A/m 


at le X 


* This value is valid within the temperature range of 25 to 70 °C. 
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Core sets with nut and pre-adjusted on A. 


corre- catalogue number 4322 022..... 


sponding ; 


e 79410 

79420 

| e 79430 

@ 59470* 79440 
@ 59990* 


Inductance L = N?A, (in 10°? H). 

Core sets without nut: replace the eighth digit of the catalogue number (7) by 5. 
Cores with Ay < 100 have a symmetrical air gap, except the 3B8 core. 

Cores with Ay 2 160 and the 3B8 core have an asymmetrical air gap. 


Core halves without air gap, without nut. 


Ferroxcube grade catalogue number 


4322 020 27080* 


3D3 4322 020 26770 
3H1 4322 020 26760 
3H3 4322 020 26790 


4322 020 26780 


* Have no centre hole. 
@ Preferred type. 
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COIL FORMERS 


SINGLE-SECTION 4-PIN COIL FORMER 


= 12,1_9,—» 
- 0,1 AS 
10,16 ae 
+0,05 62245 
5,0 


v 
p= 0,5 
a 
0 10,16 5,08 0 0 .+0,15 
12,104 +0,05 +0,05 1s02 2204 > 0 
rf 
0,4 +0,05> + 0,65+0,05 ere 
16° \0,6*o" 
~ 
Catalogue number 4322 021 32830 D.C. losses 
Material phenolformaldehyde reinforced Ro =i! | : 
with glass fibre, dip-soldered pins ee fou x 34 x 10° 22/H 
. . e 2 
Minimum window area 9,5 mm Solderability: resistant against 
Mean length of turn 25 mm dip-soldering at 400 °C for 2s 
Max. temperature 180 °C Mass 0,28 g 
Inflammability UL94, class V-0 


The coil formers are supplied in packs of 150 on a polystyrene plate, and in cardboard boxes 
containing 5 such plates (750 pieces). Please order in multiples of these quantities. 
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SINGLE-SECTION 6-PIN COIL FORMER 


Sue eee Se! D—0,5 
Y : A 
‘ 0 0 _+0,15 
12,104 40,05 +0,05 ; 10202046 
; 4 Fo } 4 
TA NY 
; 0,4+0,05> +0,65+0,05 
Catalogue number 4322 021 32840 | D.C. losses 
Material phenolformaldehyde reinforced Ro i! : 
with glass fibre, dip-soldered pins L . a feu x 34 x 10° 2/H 
e u 

. . ° 2 
Minimum window area 9,5 mm Solderability: resistant against 
Mean length of turn 25 mm dip-soldering at 400 °C for 2s 
Max. temperature 180 °C | Mass 0,28 g 
Inflammability UL94, class V-0 


The coil formers are supplied in packs of 150 ona polystyrene plate, and in cardboard boxes 
containing 5 such plates (750 pieces). Please order in multiples of these quantities. 
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RM5 


INDUCTANCE ADJUSTERS 


= B2,13°9, 07 r 


i va | 


? 


— 1694 7Z85610.2 


Table 1 


colour code material 


catalogue number 


4322 021 38700 
38710 
38720 
38750 
38780 
38790 


February 1986 275 


276 


Table 2 Catalogue numbers of recommended adjusters for typical Aj_ values and adjusting percentage. RM5 


core AL low | % medium % 
material | 


3H1, 3H3 


—_ 4322 02138750 12 
4322 021 38750 8 38720 3815 
38720 9 38710 15 
38720 6 38710 10 
38710 8 38790 =—:14 
38710 6 38700 
3D3 4322 021 38750 
38750 16 
— 38750 = 11 
4322 021 38750 38720 
4C6 — 4322 021 38750 


25 - 38750 815 
40 - 38750 9 
63 4322 021 38750 38720 
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high 


4322 021 38720 
38710 
38790 
38790 
38780 
38780 


4322 021 38720 


4322 021 38720 


% 


20 


17 


RM5 


ASSEMBLING AND MOUNTING 


oN 


Chnknde 


Farhad 


IIIa Ce 
PIII PTT IIT ISITE LP 


y 


\N 


—LLLL LLL AA MM hdd 


72990111 


ASSEMBLING 

The core halves are clamped together by means of two clips, type 4322 021 31900. As can be seen in 
the drawing, the hooked ends of each clip fit into recesses made in the core halves. 

For a stable inductance we recommend that an adhesive be applied between the coil former flange and 
the lower core half. We also recommend that a tool be used for assembling. (Drawings of a simple tool 
are available under number 4322 058 00170). 


MOUNTING 

The two retaining clips are also used for mounting the assembled core on a printed-wiring board: the 
pins are simply soldered into the holes in the board. If so desired, one of the pins can also be used for 
earthing the core. 

The soldering pins of coil formers and clips are so arranged that they will fit printed-wiring boards 
with a 0,1-inch grid as well as those with a 2,50 mm grid. The pin length is sufficient for a board 
thickness of up to 2,4 mm. The recommended hole diameter in the board is 1 + 0,1 mm (according 
to [EC publication 97). 
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RMS 


Hole pattern for an 
assembly of 4 cores. 


7261571 


PART DRAWING 


i 0,25 +0,015 


7Z85147.4 


2,3 max 
when mounted 


Clip 4322 021 31900 
Material: steel; silver plated over nickel and passivated. 


(1) Holes for tag on clip 4322 021 31900 (earth points). 
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CHARACTERISTIC CURVES 


Me- CURVES 


ana 


et 
ie 


1073 10-2 1071 1 A (mm) 10 


Relative effective permeability and turn factor for 1 mH as a function of the air gap length. 
Me = 1590 at A = 3 ym for 3H1. 
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RM5 


D.C. SENSITIVITY AT 25 °C 


x 106 
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Inductance variation as a function of d.c. polarization. 
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RM5 
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7290744 
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F XC 3E4. Inductance as a function of the frequency. 
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F XC 3E4. Losses as a function of the frequency at B ~ 0,1 mT. 
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RM5 


FXC 3B8 


7290736 7290734 


beet eld 
ee 
TAS TT] fooee] 

10 


200 A 300 
m 


AL 
(nH) 
180 


160 


140 


A, = £(B) at 16 kHz, and at alk at 16 kHz, and at - 
25 and 100 °C. No air gap. 25 and 100 °C, for ue = 100. 


7290735 


th lecleutele thea le Papo elLe 
460 
Pike! ReCeeees 


100 200 4/7) 300 
P = {(B) at 16 kHz, and at A, = f(B) at 16 kHz, and at 
25 and 100 °C. No air gap. 25 and 100 °C, for ue = 300. 


B is calculated with Acpmin = 18,1 mm?. 
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RM5/i SQUARE CORES 


for industrial use 


MECHANICAL DATA 


«~— 10,4 + 0,15 —~> 


Dimensional quantities according to IEC 205: 


Cz, =2 ie 0,935 mm"'; Cp =z = = 0,0378 mm°3; Va = 574 mm:: lg = 23,2 mm; Ag = 24,8 mm’; 
A 


Amin = 18,1 mm?. 
Mass of a core set: 3,2 g. 
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ELECTRICAL DATA 


The combination of two square core halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 35 N. The values are 
valid 5 minutes or more after clamping. 


; Le) 
A, + 25% 1800 + 25% | 4500 "527 1800 + 25% 
P (W) 0,25 0,17 
<0,18 <0,12 
0,35 0,17 
<0,25 <0,12 
0,20 
<0,20 
TaD cape + <2,5 
Mj : 
+ < 20 
+ < 200 
np x 10° 1,5to3,0 | 25 + < 1,1 
Notes 


A 
For the specification of power losses B is calculated using Ag = 24,8 mm?. 


The induction B at H = 250 A/m (25 kHz and 100 °C) for core sets in grades 3C85 and 3F3 is 
= 315 mT, based on Amin = 18,1 mm?. 
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RMb5i square cores for industrial use RM5/I 


Core sets pre-adjusted on A; . 


corre- tol. on 
sponding induct- 
Me-value ance (%) 


Core halves without air gap 


Ferroxcube grade catalogue number 


4322 020 27100 
27120 
27130 
27110 


3E4 
3E5 
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SQUARE CORES 


These cores are available in two executions: 
@ RM6-R, usually for telecommunication, with centre hole for adjuster 
@ RM6-R/i, for industrial applications, no centre hole 


RME6-R cores can be supplied in three versions 


@ CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor A;. 
@ CORE SETS without nut and pre-adjusted on an A,_value. 
@ CORE HALVES without air gap. 


The square cores are in accordance with the following specifications: IEC 431 (international), 
UTE83-300 (France), DIN 41980 (Germany). 


Square cores and associated parts are ordered by their 12-digit catalogue number. Quanity: a primary 
pack contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. 
Please order in multiples of these quanitities. 


Ep 


7295565 


RM6-R/i cores can be supplied in two versions 


@ CORE SETS pre-adjusted on an A,_ value. 
@ CORE HALVES without air gap. 


RM6-R/i cores and associated parts are ordered by their 12-digit catalogue number. Packing quanities 
and supply conditions upon request. 


7295564 


RM6-R/i 
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RM6-R SQUARE CORES 


for telecommunication 


MECHANICAL DATA 


| 
| 


+— 12,440] ——> 


0 
1399 
M1,7 
7” WA 
ie we - 12,6202 
a = TEP 
Vy DLL 
©] 0,2 | 4 | UY Yu a 
measured at face Yi Ls WM ec auletem 
B-c aot 225_] . | 93 «Cut 
: wl +015 
7Z78406 
Note: 4C6 cores have a cemented nut. 
Pulling-out force of the nut = 30 N (at ambient temperature) 
Toque of the screw thread < 8mNm 


Extraction force of adjuster from nut 2 20 N 
Dimensional quanities according to IEC 205: 
a. Version with centre hole: 


Cz, =2 7 = 0,810 mm'; C9 = = = 0,0257 mm?; Ve = 810 mm; I, = 25,6 mm; Ag = 32,0 mm?; 


AcPmin = 23,9 mm?. 
Mass of a core set: 4,5 g. 
b. Version without centre hole: 


Cy, =z . = 0,732 mm™'; C9 = Z = = 0,0194/mm°3: Ve = 1040 mm’; I, = 27,5 mm; Ag = 38,0 mm?; 


Amin = 31,2 mm?. 
Mass of a core set: 4,7 g. 
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Square cores | RM6-R 


ELECTRICAL DATA 


The combination of two square core halves without air gap, randomly chosen from a batch, has the - 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 50 N. The values are 
valid 5 minutes or more after clamping. 


freq. B temp. grade 


Ay + 25% 194 
Me + 25% 125 
a < 82,8 
= : x 10° 
Mj 
< 40 
< 100 
P (W) 
np x 10° 
< 0,65 
<9,2 
ar x 10°/K +0,7+0,3| —2to+4 
+0,7+0,3| Oto+6 
+0,7+0,3 
De x 108 
(10-100 min] ae 


Be x 10° measured on sets with 
Me = 300 + 10% and 25 + 1 °C: 
Nx lo 
at He X —— = 1,00 x 10° A/m 
& = 1,55 x 10° A/m 
= 2,25 x 10° A/m 


a 3D3 at 700 kHz: 11. 
* Bis calculated with Acpmin = 31,2 mm?. 
** This value is valid within the temperature range of 25 to 70 °C. 
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Core sets with nut and pre-adjusted on A_. 


catalogue number 4322 0223-284 


tol. on 
induct- 
ance (%) 


corre- 
sponding 


3D3 “SE4 3H1 


75810 
® 75420 @ 75820 
75430 ® 75830 

@ 75440 


75450 


Inductance L = N?A;,_ (in 10°° H) 
Core sets without nut: replace the eighth digit of the catalogue number (7) by 5. 


Cores with Ay < 100 have a symmetrical air gap. 


Cores with Ay 2 160 and both 3B8 cores have an asymmetrical air gap. 


Core halves without air gap, without nut. 


Ferroxcube grade catalogue number 


4322 020 27630* 


3D3 4322 020 25140 
3H1 4322 020 25130 
3H3 4322 020 25190 


4322 020 25150 


* These types have no centre hole. 
@ Preferred types. 
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COIL FORMERS 


GENERAL 


Four types of coil former can be supplied: 
— with 1 section and 4 pins 

— with 2 sections and 4 pins 

— with 1 section and 6 pins 

— with 2 sections and 6 pins. 


The arrangement of the soldering pins is suitable for both 0,1 inch and 2,50 mm grid, see ‘‘Mounting”. 


The coil formers are supplied in packs of 100 on a polystyrene plate, and in cardboard boxes contain- 
ing 5 such plates (500 pieces). Please order in multiples of these quantities. 


SINGLE-SECTION, 4-PIN COIL FORMER 


Catalogue number 4322 021 32280 | Solderability resistant against dipsoldering at 
Material: phenolformaldehyde reinforced 400 °C for 2s 

with glass fibre D.C. losses: 
Window area 17,3 mm? Ro 4 1 
Mean length of turn 30 mm oe ie ‘ fou eee 
Maximum temperature 180 °C Mass 04g 
Inflammability UL94, class V-O 


TWO-SECTION, 4-PIN COIL FORMER 


Catalogue number 4322 021 32300 | Solderability resistant against dipsoldering at 


Material: phenolformaldehyde reinforced 400 °C for 2s 


with glass fibre D.C. losses: 
Window area 2 x 8,2 mm? Ro 1 1 
— =— x — x 19,9x 103 Q/H 
Mean length of turn 30 mm L we fey 
Max. temperature 180 °C Mass 04g 
inflammability UL94, class V-0 
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SINGLE-SECTION, 6-PIN COIL FORMER 


Catalogue number 4322 021 32290 | Solderability resistant against dipsoldering at 
Material: phenolformaldehyde reinforced 400 °C for 2s 

with glass fibre D.C. losses: 
Window area 17,3 mm? Ro 1 1 oo 6 
Mean length of turn 30 mm We ile leg Pe ee 

O 

Max. temperature 180 °C | Mass 04g 
Inflammability UL94, class V-0 


TWO-SECTION, 6-PIN COIL FORMER 


Catalogue number 4322 021 32310 | Solderability resistant against dip-soldering at 
Material: phenolformaldehyde reinforced 400 °C for 2s 
with glass fibre D.C. losses: 
Window area 2 x 8,2 mm? R 
xt yy 19,9 x 103 
Mean length of turn 30 mm © L He ae I 9x 10° O/H 
Max. temperature 180 °C 
me Mass o” 4 04g 
inflammability UL94, class V-0 


Data for when the coil former is partly filled. 


7276995 
0 ae 
a 400 aaae 


a — 


ee 


Vv, 
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rH831 


eae REN 
ee 
Ltt tN 
Pt tt IN 
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aa 


PTT NT 


SiNGi 
SenN 
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SEEN 
SaemeN 

a a 


0,2 0,4 0,6 0,8 1 
fractional winding height (h) 
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DIMENSIONAL DIAGRAMS 


| 
| 
1 


0 12,7 762 
46_94 +005 +005 


be 7,62+0 aoe 


— 12,720.05 


<> 14.6 a) ts 
12,7. 7,62 


0 
48 _o4 +005 +005 


= Togs 0,05 


a 2 0 —— 


<—— 14,6_9, ———_> 


=0) 


12,2 0 +04 
+401 2745_9, 285" 4 


04+0,05—> 


eran 


0 _.| |, 5,2 
0,8_94 +02 
Single-section, 4-pin coil former. 
0 
0,540,1—>) <—7,9_92— 
7 hae 45+0,05 


a 35 ieee 


12,2 0 +0, 
40) 2745_9, 965 


| 
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Two-section, 4-pin coil former. 


7268405.3 
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DIMENSIONAL DIAGRAMS (continued) 
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Single-section, 6-pin coil former. 


7268403.2 


Two-section, 6-pin coil former. 
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RM6-R 


INDUCTANCE ADJUSTERS 


sprue 


*— 7285616.2 


Table 1 


catalogue number 


colour code material 


4322 021 38600 black 
38610 brown 
38620 red 
38640 yellow 
38650 green 
38670 violet 
38680 white 
38690 grey 
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Table 2 Catalogue numbers of recommended adjusters for typical Ay values and adjusting percentage. 


RM6-R.. 

core 

material 

3H1, 3H3 

3D3 

4C6 25 
40 
63 
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4322 021 38640 


38650 
38650 
38620 
38680 
38680 
38670 
38600 
38600 


4322 021 38640 
38650 


38620 


4322 021 38640 
38650 


4322 021 38640 


4322 021 38640 


38650 
38620 
38620 
38680 
38670 
38610 
38600 
38690 
38690 
38690 


38650 
38620 
38680 


4322 021 38640 


38650 


38620 


% 


4322 021 38650 


38620 


38680 
38670 
38610 
38600 
38690 


4322 021 38650 


38620 
38680 


4322 021 38650 


38620 


% 


ASSEMBLING AND MOUNTING 
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7Z99031.1 


The illustration shows the simplicity of the assembly; the core halves are held together by two clips. 
The tags of the clips are used for mechanical fastening and/or for earthing. For a stable inductance we 
recommend that an adhesive be applied between the coil former flange and the lower core half. 


The use of a tool for attaching the clips is recommended. (Drawings of a simple tool for this purpose 
are available under number 4322 058 00150.) 
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MOUNTING 


The soldering pins of coil formers and clips are so arranged that they will fit printed-wiring boards with 
a 0,1 inch grid as well as those with a 2,50 mm grid. The pin length is sufficient for a board thickness up 
to 2,4 mm. The recommended hole diameter in the board is 1,0 +0,1 or 1,3 + 0,1 mm (according to IEC 


298 


publication 97). 


ne a 


wo) 


Hole pattern for an assembly of 


4 cores, each fitted with an 4-pin coil. 


PART DRAWING (dimensions in mm) 


[>}>| 


Clip 4322 021 31780 


Material: steel; silver-plated over nickel, 
and then passivated. 


Packaging 
quantity: 5000 
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Hole pattern for an assembly of 
4 cores, each fitted with a 6-pin 
coil former. 


PRY, 


S 


4,5+0,2 


UJ | 0,6+0,1 ae 


<#-0,4+0,015 
| | 0,7 max 


0,4 +0) + + 


7268398 


123401! 


1) Holes for tag on clip 4322 021 31780 (earth points). 
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CHARACTERISTIC CURVES 
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7298980.2 
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Relative effective permeability and turns factor for 1 mH as a function of the air gap length. 
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Inductance as a function of the frequency (typical values). 
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Characteristic curves 
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Inductance as a function of the frequency (typical values). 
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Inductance as a function of the peak induction (typical values). 
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FXC 3B8 


4600 7Z90739 
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100 200 A 300 


3800 


3400 


A, = £(B) at 16 kHz, and at 
25 and 100 °C. No air gap. 


200 72 ae 


U 100 200 A 300 
m 


P= f(B) at 16 kHz, and at 
25 and 100 °C. No air gap. 


B is calculated with AcPmin = 18,1 mm?2. 
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A, = f(B) at 16 kHz, and at 
25 and 100 °C, for ue = 300. 


Characteristic curves RM6-R 


D.C. SENSITIVITY AT 25 °C 
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Inductance variation as a function of d.c. polarization. 
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HANNA CURVES 
For different material grades. 
Indicating optimum inductance for a certain air gap and direct current. 
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Characteristic curves 
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Characteristic curves RM 6-R 


CROSSTALK ATTENUATION 
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RM6-R/i SQUARE CORES 


for industrial use 


MECHANICAL DATA 


+——12,4+0,15 


>| 6,3 + 0,15 }~<— 10,36 + 0,2 


ae 
am 
Vr 


7295577 


Dimensional quantities according to IEC 205: 


C,=2 = 0,732 mm"'; C2 =2 re = 0,0194 mm; Ve = 1040 mm; |p = 27,5 mm; Ag = 38,0 mm?; 


Amin = 31,2 mm?. 
Mass of a core set: 4,7 g. 
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Square cores for industrial use RM6-R/i 


ELECTRICAL DATA 


The combination of two square core halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 50 N. The values are 
valid 5 minutes or more after clamping. 


freq. B temp grade 


A\ a 2600 + 25% 2600 + 25% 
P (W) 0,35 0,22 
<0,25 0,16 
0,40 0,22 
< 0,30 < 0,16 
0,30 
< 0,30 
tan 6 x 10° 
Bj 
np x 10° 1,5to3,0 | 25 +1 
Notes 


A 
For the specification of power losses B is calculated using Ag = 38 mm?. 


The induction B at H = 250 A/m (25 kHz and 100 °C) for core sets in grades 3C85 and 3F3 is 
2 315 mT, based on Ap jn = 31,2 mm?. 
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Core sets pre-adjusted on A;. 


corre- tol. on catalogue number 4322 022..... 


AL sponding induct- 
He-value ance (%) 3E4 3E5 3F3 
40 +5 
63 £5 |. 54700 
100 +5 54710 
160 +5 54720 
250 £5 
315 £5 
400 +5 
630 + 10 
1000 +15 


Core halves without air gap 


Ferroxcube grade catalogue number 


4322 020 28530 
28560 
28570 
28550 


3E4 
3E5 
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SQUARE CORES 


These cores are available in two executions: 
@ RME-S, usually for telecommunication, with centre hole for adjuster 
@ RM6-S/i, for industrial applications, no centre hole 


RME6-S cores can be supplied in three versions 

@ CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor A, . 

@ CORE SETS without nut and pre-adjusted on an A,_ value. 

@ CORE HALVES without air gap. 

The square cores are in accordance with the following specifications: |EC 431 (international), 
UTE83-300 (France), DIN 41980 (Germany). 

Square cores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary 
pack contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. 
Please order in multiples of these quantities. 


7Z95565 


RM6-S/i cores can be supplied in two versions 
@ CORE SETS pre-adjusted on an A; value. 
@ CORE HALVES without air gap. 


RM6-S/i cores and associated parts are ordered by their 12-digit catalogue number. Packing quantities 
and supply conditions upon request. 


7295564 


RM6-S/i 
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RM6-S SQUARE CORES 


for telecommunication 


MECHANICAL DATA 


| 


+ 12,4+0) ——~> 


a ao = 
-O6 pet 12,4* 95 
no = | 
va 
measured at face Wy). cote ade 


B-C Rot 2.25 


23 nut 
= +045 


1278407 


Note: 4C6 cores have a 
cemented nut. 
Pulling-out force of the nut = 30 N (at ambient temperature) 
< 8mNm 
Extraction force of adjuster from nut 220N 


Torqu of the screw thread 


Dimensional quantities according to IEC 205: 
a. Version with centre hole: 


C,=z i = 0,863 mm!; Co = = re = 0,078 mm”3; Ve = 840 mm°3; Ie = 27,3 mm; Ag = 31,0 mm?; 


ACP min = 23,9 mm?. 
Mass of a core set: 4,5 g. 


b. Version without centre hole: 
C,=2 : = 0,784 mm?;C5 == re = 0,0210 mm’3; Ve = 1090 mm?; Ie = 29,2 mm; Ag = 37,0 mm?; 


Amin = 31,2 mm?. 
Mass of a core set: 4,7 g. 
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Square cores RM6-S 


ELECTRICAL DATA 


The combination of two square core halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 50 N. The values are 
valid 5 minutes or more after clamping. 


freq. B temp. grade 
Ay + 25% 182 
Me + 25% 125 
ro < 85,5 
eld e x 10° 
< 40 
< 100 
P (W) 
np x 10° 
< 0,65 
<92 
ap x 10°/K Oto+2/+0,5to 1,5|+0,7+0,3) —2to+4 
Oto+2/+0,5to 1,5|+0,7+0,3| Oto+ 6 
Oto+2/+0,5to 1,5|+0,7+0,3 
Dr x 10° 7 
(10-100 min) S808" le 


Be x 10° measured on sets with 
He = 300 + 10% at 25 + 1 OC: 


X Io 
= 1,00 x 10° A/m 


e =1,60 x 10° A/m 
= 230 x 10° A/m 


at Ue X 


* Bis calculated with Acpmin = 31,2 mm’. 
** This value is valid within the temperature range of 25 to 70 °C. 
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Core sets with nut and pre-adjusted on A; . 


corre- tol. on catalogue number 4322 022..... 
sponding | induct- 


Me-value ance 
% 3B8 3E4 3H1 3H3 4C6 


67790 

| 67810 

e 67420 © 67820 
67430 © 67830 


@47740* | @67440 
67450 


@ 67250 
® 67350 


© 67260** | e 67560 
67270 
67280 
67300 
67310 
67390 


Hoe He Mt oe it oe oe Oe OOo Oo Os 


NOpPFrPBWNNNNMNNDN —] =] - 


@ 47920* 


Inductance L = N?A;_ (in 10°? H) 


Core sets without nut: replace the eighth digit of the catalogue number (6) by 4. 
Cores with Ay < 100, have a symmetrical air gap. 
Cores with A, = 160 and the 3B8 core, have an asymmetrical air gap. 


Core halves without air gap, without nut. 


Ferroxcube grade catalogue number 


4322 020 27930* 


3D3 4322 020 25060 
3H1 4322 020 25020 
4322 020 25200 


4322 020 25080 


* These types have no centre hole. 
** Approved according to CECC 25 100-019. 
@ Preferred types. 
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COIL FORMERS 


GENERAL 


Four types of coil former can be supplied: 
— with 1 section and 4 pins 

— with 2 sections and 4 pins 

— with 1 section and 6 pins 

— with 2 sections and 6 pins 


The arrangement of the soldering pins is suitable for both 0,1 inch and 2,50 mm grids, see ‘’Mounting”’. 
The coil formers are supplied in packs of 100 on a polystyrene plate, and in cardboard boxes containing 


RM6-S 


5 such plates (500 pieces). Please order in multiples of these quantities. 


SINGLE-SECTION, 4-PIN COIL FORMER 


Catalogue number 4312 021 29240 

Material phenol formaldehyde reinforced 
with glass fibre 

Window area 16,2 mm? 

Mean length of turn 30 mm 

Max. temperature 180 °C 

Inflammability UL94, class V-0 


TWO-SECTION, 4-PIN COIL FORMER 


Catalogue number 4322 021 32940 

Material phenolformaldehyde reinforced 
with glass fibre 

Window area 2 x 7,7 mm? 

Mean length of turn 30 mm 

Max. temperature 180 °C 

Inflammability UL94, class V-0 


D.C. losses 
Ro 1 


1 
— =— x —x 22,6 x 10° Q/H 


L Be feu 


Solderability: resistance against — 
dip-soldering at 400 °C for 2 s 


Mass 04g 


D.C. losses 
Ro 
L we fou 


Solderability: resistant against 
dip-soldering at 400 °C for 2 s 


Mass 04g 
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SINGLE-SECTION, 6-PIN COIL FORMER 


Catalogue number 
Material 


Window area 

Mean length of turn 
Max. temperature 
Inflammability 


4312 021 29250 


phenolformaldehyde reinforced 
with glass fibre 


16,2 mm? 

30 mm 

180 °C 

UL94, class V-0 


TWO-SECTION, 6-PIN COIL FORMER 


Catalogue number 
Material 


Window area 

Mean length of turn 
Max. temperature 
Inflammability 


4322 021 32950 


phenolformaldehyde reinforced 
with glass fibre 


2x 7,7 mm? 

30 mm 

180 °C 

UL94, class V-0 


Data for when the coil former is partly filled. 


0,2 
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D.C. losses 
Ro «1 


1 
Sra 
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ie resistant against 
dip-soldering at 400 °C for 2s 
Mass 0,4 g 


D.C. losses 

R 1 1 

= — x — x 23,6 x 10°2/H 
Loe foy 


Solderability: resistant against 
dip-soldering at 400 °C for 2s 


Mass 04g 


7276995 


fractional winding height (h) 


V86L Yue 


6LE 


DIMENSIONAL DIAGRAMS 


12,7. 7,62 
+005 +0,05 


12,7 7,62 
+005 +0,05 


ees 12,7£0,05 ———"' 


ar 12 20,09 


0 0 +015 
B12,3_9  97.45_5, 86.5" 9 


a 


0,4+0,05—> | 
0,8+0,05—> 


0,8 0 +l e5+02—> 
Single-section, 4-pin coil former. 
<< 0 —_—> 
78_ 94 


“1 <0,45+0,05 
16 2 “oe 05 


0 0 +0,15 
B12,3_4  07.45_5, 06.5" 4 


! 


0,4 es . 
0,8+0,05—> 


0 j<«- B+ _> 
0,8_ 54 5 +02 


Two-section, 4-pin coil former. 
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DIMENSIONAL DIAGRAMS (continued) 


12,7 7,62 
+0,05 +0,05 


12,7 7,62 
+0,05 +0,05 


Es 762+ oa, 


bes 7,62 ned 


ee 


| ee 


0 0 
B12,3_9 » B7,45_5, 96,5 


ae 


0 0 
B12,3_9 5 B7,45_9, 96,5 


+0,15 
0 


-011 


L_ 
0,8+005 


0 
0,8_ 04 


Single-section, 6-pin coil former. 
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+015 


-011 0 


084005 


0 
08 5, 


Two-section, 6-pin coil former. 


7Z73997.2 


7273994.2 


S-9Wd 


RM6-S 


INDUCTANCE ADJUSTERS 


“— 7285616.2 


Table 1 


catalogue number colour code material 


4322 021 38600 black 
38610 brown 
38620 red 
38640 yellow 
38650 green 
38670 violet 

38680 white 

38690 grey 
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Table 2 Catalogue numbers of recommended adjusters for typical Ay_ values and adjusting percentage. 


RM6-S 
core 
material 
3H1. 3H3 
3D3 40 
63 
100 
160 
4C6 16 
25 
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4322 021 38650 
38620 
38680 
38680 
38670 
38600 
38600 


4322 021 38640 
38650 
38620 


4322 021 38640 
38650 


% 


medium 


4322 021 38620 
38680 
38670 
38610 
38600 
38690 
38690 


4322 021 38640 
38650 


4322 021 38640 
38640 
38650 
38620 


% 


high 


4322 021 38680 
38670 
38610 
38600 
38690 


4322 021 38650 
38620 
38680 


4322 021 38650 
38620 


% 
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ASSEMBLING AND MOUNTING 
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ASSEMBLING 


Cementing 
During the cementing procedure care must be taken that the centre holes are kept in line. 


Assembly with clips 

The core halves can be clamped together by using two clips. The tags of the clips are used for mechanical 
fastening and/or for earthing. 

For a stable inductance we recommend that an adhesive be applied between the coil former and the 
lower core half. 


The use of a too! for attaching the clips is recommended. (Drawings of a simple tool for this purpose 
are available under number 4322 058 00150.) 
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MOUNTING 


The soldering pins of coil formers and clips are so arranged that they will fit printed-wiring boards with 
a 0,1 inch grid as well as those with a 2,50 mm grid. The pin length is sufficient for a board thickness 
of up to 2,4 mm. The recommended hole diameter in the board is 1,0 + 0,1 (according to IEC 
publication 97). 


ae ee 
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mia Ie 
on if 
aT a 
eee 7: 
ca a 
ie z 
le Ie 
Pale ia 
PTT aa rT 
Can 4c enw 4oe 


oa Zclcen 
see 


naa RAP ame ee inne enem 
1) 7298650.2 ; 1) 7Z98649.2 
fe) O 
Hole pattern for an assembly of 4cores, Hole pattern for an assembly of 4 cores, 
—w» each fitted with a 4-pin coil former. each fitted with an 6-pin coil former. 
RO5 
PART DRAWING (dimensions in mm) ly 
| i 
1,64 0,1 


a 


Clip 4322 021 31780 
- Material: steel; silver plated over nickel, 
then passivated 


0,6+0,1 >| '<-0,440,015 


0,7 max 0,4 +0,1 +| x 1268398 
1234011 


: 1) Holes for tag on clip 4322 021 31780 (earth points). 
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CHARACTERISTIC CURVES 
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3 um for 3H1. 


Relative effective permeability and turn factor for 1 mH as a function of the air gap length ue = 1280 
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frequency (Hz) 
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Inductance as a function of the frequency. 


RM6-S 
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Losses as a function of the frequency at B ~ 0,1 mT. 
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Characteristic curves RM6-S 


D.C. SENSITIVITY AT 25 °C 
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Inductance variation as a function of d.c. polarization. 
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CROSSTALK ATTENUATION 


7267663 


TH 
id a FE es ac coe hr 


71267662 Fig. 2 7267661 


= 
2 
—_ 


330 March 1984 


RM6-S/i 


RM6-S/i SQUARE CORES 


for industrial use 


MECHANICAL DATA 


12,4 + 0,15 —> 


7295581 


Dimensional quantities according to IEC 205: 


Cy, =2 . = 0,784 mm"'; C9 = = = = 0,0210 mm?; Ve = 1090 mm?; Ip = 29,2 mm; Ag = 37,0 mm’; 


Amin = 31,2 mm? 
Mass of a core set: 4,7 g. 
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ELECTRICAL DATA 


The combination of two square core halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 50 N. The values are 
valid 5 minutes or more after clamping. 


freq. il grade 
che | 3C85 Seale ee 3F3 


fo) 
AL 2400 + 25% , 2400 + 25% 
P (W) 0,35 0,22 
< 0,25 0,16 
0,40 0,22 
< 0,30 | < 0,16 
0,30 
< 0,30 
tan 6 108 
hj 
np x 10° 1,5 to 3,0 | 25 
Notes 


A 
For the specification of power losses B is calculated using Ag = 37 mm’. 


The induction B at H = 250 A/m (25 kHz and 100 °C) for core sets in grades 3C85 and 3F3 is 
2 315 mT, based on Amin = 31,2 mm?. 
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Square cores for industrial use RM6-S/i 


Core sets pre-adjusted on A_. 


corre- tol. on catalogue number 4322 025 
sponding induct- 
Me-value ance (%) 


Core halves without air gap 


Ferroxcube grade catalogue number 


4322 020 27950 

55500 
55510 
27970 


3E4 
SE5 
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DIL COIL FORMER FOR RM6-S/i SQUARE CORES 


for power applications 


SINGLE-SECTION, 8-PIN COIL FORMER 
OUTLINES 


150° 


ao 12,7+0,1 —— 


5,08 | 


—> , <—_ 


+0,2 15,24 0 
11,2 +01 18,4_99 


+ 0,4+0,05 


0,9 _§ os 0,5+0,05 
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RM6-S/i 


Dil coil former for RM6-S/i square cores 
for power applications 


Catalogue number 4322 021 34040 D.C. losses 
Material polyterephthalate reinforced Ro 1 1 ? 

| with glass fibre — = — X2— x 21,3 x 10° 22/H 

L Be feu 

Window area 15,7 mm? Solderability: resistance against 
Mean length of turn 31mm dip-soldering at 400 °C for 2s 
Max. temperature 180 °C mass 2 g 
Inflammability UL94, class V-0 Packaging quantity: 200 


Please order in multiples of this quantity. 


earth point 


earth point 7290928 


The earth points are holes for tags on mounting clip 4322 021 31780 (See RM6-S, Mounting). 
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SQUARE CORES 


These cores are available in two executions: 
@ RM8, usually for telecommunication, with centre hole for adjuster 
® RM8/i, for industrial applications, no centre hole 


RM6 cores can be supplied in three versions 


@ CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor A, . 
@ CORE SETS without nut and pre-adjusted on an A,_ value. 
@ CORE HALVES without air gap. 


The square cores are in accordance with the following specifications: |EC 431 (international), 
UTE83-300 (France), DIN 41980 (Germany). 


Square cores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary 
pack contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. 
Please order in multiples of these quantities. 


—ESEp 
LLL1 


7295565 


RM87/i cores can be supplied in two versions 


@ CORE SETS pre-adjusted on an A, _ value. 
@ CORE HALVES without air gap. 


RMB8/i cores and associated parts are ordered by their 12-digit catalogue number. Packing quantities 
and supply conditions upon request. 


7295564 
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RM8 SQUARE CORES 


for telecommunication 


MECHANICAL DATA 


- ine <—— 16,4401 ——» 
>) 8,4+0,15 <+—14,340,2—> 


M2 ERAN NASA 
eo (TLL 
25g | WE ee fg 
, ol an 
A Yj Yj 
mx 
Urry 
measured at face YUL. os 
B-C Roos 7 - re dete ed-in 
+0,15 
72784084 
Note: 4C6 cores have a 
cemented nut. 
Pulling-out force of the nut => 40 N (at ambient temperature) 
Torque of the screw thread < 10mNm 
Extraction force of adjuster from nut 230N 


Dimensional quantities according to IEC 205: 
a. Version with centre hole: 


C,=2 i = 0,683 mm"; Cp = 5 = 0,0131 mm-3; Ve = 1850 mm?; Ip = 35,5 mm; Ag = 52,0 mm?; 
AcP min = 39,5 mm?. 


Mass of a core set: 10,9 g. 
b. Version without centre hole: 


Cy = ; = 0,604 mm:!: C5 => 3a” 0,00952 mm’3; Ve = 2440 mm?; le = 38,4 mm; Ae = 63,0 mm?; 


Amin = 95-4 mm2. 


Mass of a core set: 12,4 g. 
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ELECTRICAL DATA 


The combination of two square core halves without air gap, randomly chosen from a batch, has the following guaranteed properties. A measuring 
coil as described in the General section ‘Potcores, square cores and cross cores’, is inserted; the halves are pressed together with a force of 80 N. 
The values are valid 5 minutes or more after clamping. 


freq. B temp. grade 
mt | ec sca5_ [303 [sea | sui _—+(| an3__—+|: 406 


A, + 25% 230 
Mg + 25% 126 
a < 75,8 
ae x 10° 
Hj 
< 40 
< 100 
P(W) 
np x 10° 1,5 to 3,0 < 0,86 
1,5 to 3,0 
0,3 to 1,2 <92 
ap x 10°/K <0,1 + 0,5 to 1,5 —2to+4 
< 0,1 + 0,5 to 1,5 Oto+6 
Dr x 10° < 0,1 +05 to 1,5 
< < 
(10-100 min) =O. ae = 


Br x 10° measured on sets with 
Me = 300 + 10% and 25 + 19°C: 


Nx lo 
at Ug X - = 1,0 x 10° A/m 
€ =1,7x 10°A/m 
=2,4x 10°A/m 


$9109 aienbs 


SIN 
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Core sets with nut and pre-adjusted on A; . 


tol. on catalogue number 
induct- 


ance Re OS tte — EN hee he Ne we ee 


corre- 
sponding 


NO NON = = = WW WN DO = a= = = 


oo10odO oO 


Hoe Me OI Oe Ot EOE OO 


Inductance L = N?A__ (in 10°°H) 


Core sets without nut: replace the eighth digit of the catalogue number (7) by 5. 
Cores with Ay < 250 have a symmetrical air gap. 
Cores with A; = 315 and all 3B8 and 3C85 cores have an asymmetrical air gap. 


Core halves without air gap, without nut. 


catalogue number 


Ferroxcube grade 


4322 020 27420 * 


3C85 4322 020 28100 * 

3D3 4322 020 27270 

3H1 4322 020 27260 
4322 020 27390 


4322 020 27280 


* Types without centre hole. 
@ Preferred types. 
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Four types of coil former can be supplied: 


RM8 


COIL FORMERS 


— Single-section, 4-pin coil former, catalogue number 4322 021 32360 (Fig. 1) 
— Single-section, 8-pin coil former, catalogue number 4322 021 32380 (Fig. 2) 
— Single-section, 12-pin coil former, catalogue number 4322 021 32390 (Fig. 3) 
— Two-section, 8-pin coil former, catalogue number 4322 021 32420 (Fig. 4) 
The coil formers are packed on a polystyrene plate of 100 and 5 plates (500 pcs) in a cardboard box. 


Please order in multiples of these quantities. 


Properties 
Material of former 
Material of pins 


Window area 
single-section coil former 
two-section coil former 


Mean length of turn 
Maximum temperature 


Inflammability 
Solderability 


R 
D.C. losses, — 
L 


Mass 


phenolformaldehyde reinforced with glass fibre, 
phosphor bronze, dip-soldered 


34,2 mm? 
2x 17,0mm! 


41 mm 

180 °C 

UL94, class V-0 

resistant against dip-soldering at 400 °C for 2s 


1 1 
— x —x 11,4x 10? Q/H 
Me Tou 


0,55 g 
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V8EL Ye 


SINGLE-SECTION, 4-PIN COIL FORMER 


499.0... 1078, 12,7. 7,62 
“01 +0,05 +0,05 +0,05 


7,62 | 

+0,05 | 
<— 12,7+0,05 — 

<—— 17,78 +0,05 ——> 


0 ‘ 
ST 01 


SINGLE-SECTION, 8-PIN COIL FORMER 


joy Os ANTS. N27 “7,62 
’-01 +005 +0,05 +0,05 


+0,05 | 
-— 12,7+0,05 — 


——_——— 


<—— 17,78 +005 ——> 


0 
01 


a 7 


+0,1 
Not 0 


is 


+0,1 
Not 0 


A 


0 0 +01 
B16,9_5 > 99,9_9, 287 


Fig. 1. 


0 0 + 
16,9 0,2 9,9 _5 08,7 


0,5+0,05—> | 


Fig. 2. 


01 
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0;7£0,05-= 


0,9_ or” |. 09- 


| <—_— 


7268400.4 
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SING 
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Sve 


SINGLE-SECTION, 12-PIN COIL FORMER 


jog 178. 12,7 - 762 
“—01 +005 +005 +005 


<—— 17,78 +005 ——+ 


0 
01 


So 1. A 


TWO-SECTION, 8-PIN COIL FORMER 


| 


O 17,78 12,7 7,62 


19,.7_94 +005 +005 +005 


<—— 17,78+005 ——> 


0 ; 
19 7. 0,1 


0 0 +01 
B16,9_9 5 89,9_5, 98,775 


seamed 


eee li 
0 — 32, 
0,9_9 4 +0,2 
Fig. 3. 
eat een 0 
0,5+01 10,7_9 9 
i ie 0,55+0,05 


7 r oe 0,05 


0 0 +01 
B16.9_9  89,9_5, 28,775 


peepee is | | 
0,7+0,05-+1 |4+- 


Fig. 4. 
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Table 1 


catalogue number 


4322 021 38400 
38410 
38420 
38430 
38440 
38450 
38480 
38490 


colour code material 


black 
brown 
red 
orange 
yellow 
green 
white 


grey 


INDUCTANCE ADJUSTERS 


—) 64,6570. 


0 
| O4,3_9 4 [ 
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Table 2 Catalogue numbers of recommended adjusters for typical Ay values and adjusting percentage. 


RM8. 


core 
material 


3H1/3H3 


3D3 


4C6 


4322 021 38450 
38450 
38420 
38440 
38440 
38440 
38410 


63 _ 
100 4322 021 38450 
160 38450 

40 _ 

63 4322 021 38450 
100 38450 
160 38430 
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4322 021 38450 


38420 
38430 
38440 
38480 
38480 
38410 
38400 
38400 


4322 021 38450 


38450 
38420 
38430 


4322 021 38450 


38420 
38430 
38480 


% 


high 


4322 021 38420 
38430 
38440 
38480 
38410 
38410 
38400 


4322 021 38420 
38430 
38440 


4322 021 38420 
38430 
38480 
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ASSEMBLING AND MOUNTING 
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ASSEMBLING 


The core halves are clamped together by means of two clips, type 4322 021 31840. As can be seen in 
the drawing, the hooked ends of each clip fit into recesses made in the core halves. 


For a stable inductance we recommend that an adhesive be applied between the coil former flange 
and the lower core half. We also recommend that a tool be used for assembling. (Drawings of a simple 
tool are available under number 4322 058 00160.) 


MOUNTING 


The two retaining clips are also used for mounting the assembled core on a printed-wiring board: the 
pins are simply soldered into the holes in the board. If so desired, one of the pins can also be used for 
earthing the core. 


The soldering pins of coil formers and clips are so arranged that they will fit printed-wiring boards 
with a 0,1 - inch grid as well as those with a 2,50 mm grid. The pin length is sufficient for a board 
thickness of up to 2,4 mm. The recommended hole diameter in the board is 1,0 + 0,1 mm (according 
to [EC publication 97). 
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Hole pattern for an assembly of 4 cores, 


Hole pattern for an assembly of 4 cores, 
each fitted with a 4-pin coil former. 


each fitted with a 8-pin coil former. 


© 1) 7268397 


Hole pattern for an assembly of 4 cores, 
each fitted with a 12-pin coil former. 


5 £0,015 
: PART DRAWING (dimensions in mm) 
it. ,° 2 6 «4540.2 
Clip 4322 021 31840 
mea: | 72663981 Material: steel, silver plated 
alee 0620) over nickel, then passivated 
+ 4,5+01-+! 


Packing quantity: 2500 


(1) Holes for tag on clip 4322 021 31840. 
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CHARACTERISTIC CURVES 


Me-a CURVES 
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3 um for 3H1. 


Relative effective permeability and turn factor for 1 mH as a function of the air gap length. 


le = 1840 + 25% at A 


RM8 


7Z66536.3 
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Inductance as a function of the frequency (typical values). 


7Z266540.1 


Se BS Se ee Oe ee 0 2 0 2 ee ee ee ce sae eae Oo 


A 

S 2 
gamete 

IN 


=) 


Sf 2h 2 A CER AEE SSE EEE SETS SS ne GR SS; ees Ae ttt tot otf i 08 6 oe ee ee ee ee ee 


‘ mii 


104 
p 
2 
03 

102 


frequency (Hz) 


A 


Losses as a function of the frequency at B ~ 0,1 mT (typical values). 
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Characteristic curves RM8& 
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Inductance as a function of the frequency (typical values). 
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D.C. SENSITIVITY AT 25 °C 
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Induction variation as a function of d.c. polarization. 
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Characteristic curves RM8 
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Characteristic curves 
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A, =f (B) at 16 kHz, and at P = f (B) at 16 kHz, and at 
25 and 100 °C. No airgap. : 25 and 100 °C. 


B is calculated with Acpmin = 55,42 mm?. 
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RM8/i SQUARE CORES 


for industrial use 


MECHANICAL DATA 


<~—— 16,4 + 0,15 ——> 


RO 0 7295579 


Dimensional quantities according to IEC 205: 


C,=2 i 0,604 mm'!; C9 = 2 ~ = 0,00952 mm°*; V_ = 2440 mm; I, = 38,4 mm; Ag = 63,0 mm’; 
A A 


Amin = 95,4 mm?. 


Mass of a core set: 12,4 g. 
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ELECTRICAL DATA 


The combination of two square core halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 80 N. The values are 
valid 5 minutes or more after clamping. 


freq. B temp. grade 


kHz | mT °C 3C85 3E4 3E5 3F3 


AL 3300 + 25% 3300 + 25% 
P (W) 0,70 0,50 
: < 0,50 0,35 
0,50 
< 0,35 
0,60 
< 0,60 
tan 6 x 10° 
Kj 
np x 10° 1,5 to 3,0 | 25 
Notes 


e e e A e . 
For the specification of power losses B is calculated using Ag = 63 mm? 


The induction B at H = 250 A/m (25 kHz and 100 °C) for core sets in grades 3C85 and 3F3 is 
2 315 mT, based on An jn = 55,4 mm?. 
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Square cores for industrial use RM8/i 


Core sets pre-adjusted on A_,. 


corre- tol. on 
sponding induct- 
Me-value ance (%) 


Core halves without air gap 


Ferroxcube grade catalogue number 


4322 020 28170 
28190 
28230 
28220 


3E4 
3E5 
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DIL COIL FORMER FOR RM8/i SQUARE CORES 


for power applications 


OUTLINES 
3,81 3,81 5,08 3,81 3,61 51,657 0? 
Pie a at 77 
oH gg ¢ A 6G 
Va ul YY /0,82003 (12x) 


+0,2 [ \ 0,2 20,32 0 


7290934.1 


1 | 0 


= 


— | <-0,55 +0,05 
me >| -0,65+0,05 


1+0,05> 
10,05 > 
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Dil coil former for RM8/i square cores 
for power applications 


SINGLE-SECTION, 12-PIN COIL FORMER 


Catalogue number 4322 021 34050 D.C. losses 
Material polyterephthalate reinforced Ro 1 1 
— =— x — x 11,4 x 10° Q/H 
Loe feu 
Window area 30,9 mm? — Solderability: resistance against 
Mean length of turn 42 mm dip-soldering at 400 °C for 2s 
Max. temperature 180 °C Mass 2,5 g 
Inflammability UL94, class V-O Packaging quantity: 200 


Please order in multiples of this quantity 


earth point 


7290929 


earth point 
Hole pattern 


The earth points are holes for tags on mounting clip 4322 021 31840, see RM8, mounting. 
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SQUARE CORES 


These cores are available in two executions: 
@ RM10, usually for telecommunication, with centre hole for adjuster 
@ RM10/i, for industrial applications, no centre hole 


RM10 cores can be supplied in three versions 

@ CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor A;,. 

@ CORE SETS without nut and pre-adjuster on an A,_ value. 

@ CORE HALVES without air gap. 

The square cores are in accordance with the following specifications: IEC 431 (international), 
UTE83-300 (France), DIN 41980 (Germany). 

Square cores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary 
pack contains 20 core sets of 40 core halves; a storafe pack contains 100 core sets or 200 core halves. 
Please order in multiples of these quantities. 


—— FE. ep 
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RM10 


RM10/i cores can be supplied in two versions 
@ CORE SETS pre-adjusted on an A;_ value. 
@ CORE HALVES without air gap. 


RM10/i cores and associated parts are ordered by their 12-digit catalogue number. Packing quantities 
and supply conditions upon request. 
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RM10/i 
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RM10 SQUARE CORES 


for telecommunication 


MECHANICAL DATA 


cy 0,95 


Ras 4 £0,10 


<—4,0+0,15 


i] 
7276038.4 


Pulling-out force of the nut 2 50N 
Dimensional quanitities according to IEC 205: 


a. Version with centre hole: 

C,=2 . = 0,501 mm'; C9 = 2 ~ = 0,00602 mm-?; V_ = 3470 mm; I, = 41,7 mm; Ag = 83,2 mm?. 
Mass of a core set: 20 g. 

b. Version without centre hole: 

Cy=2 , = 0,462 mm'; C9 = 2 = = 0,00479 mm°?; Ve = 4310 mm; I, = 44,6 mm; Ag = 96,6 mm?; 


Amin = 80,9 mm?. 
Mass of a core set: 23 g. 
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ELECTRICAL DATA 


The combination of two square core halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 130 N. The values are 
valid 5 minutes or more after clamping. 


freq. B H temp. grade 
kHz jmT — | A/m | °C 3C85_—| 3E4 3H1 
4 <0,1 


AL + 25% 4900 

Me + 25% 4 1950 

a 4 < 16,5 

tan 6 x 108 

Mj <2,5 

< 5,0 

P(W) 

np x 103 < 0,86 

ap x 10°/K +0,5to+1,5 
+0,5to+1,5 
+0,5to+ 1,5 

De x 10° <4,3 

(10-100 min.) 

B (mT) (2) 


Br x 10° measured on sets with ug = 300 + 10% 
and 25 + 1°: 


X16 
= 1,00 x 10° A/m 
le = = 1,60 x 10° A/m 
= 2,30 x 10° A/m 


at Ue X 
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Square cores RM10 


Versions 
1. Core sets with nut and pre-adjusted on Ay 


corresponding tol. on catalogue number 4322 022..... 
AL Me- value induct- 
ance (%) 3H1 
160 70250 
250 @ 70260 
315 @ 70270 
400 © 70280 
630 70300 
1 000 70310 


corresponding | tol.on | —— catalogue number 4322 022..... 
Mg-value induct- 
ance (%) 


@ 50910* 


All pre-adjusted RM10 cores have an asymmetrical air gap. 


3. Core halves 


Ferroxcube grade catalogue number 


4322 020 28370* 
4322 020 28380* 
4322 020 28400 


3C85 


* This core has no centre hole. 
@ Preferred type. 
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RM10 


COIL FORMERS 


Five types of coil formers can be supplied: 


— Single-section, 5-pin, catalogue number 4322 021 32440 (Fig. 1) 
— Single-section, 8-pin, catalogue number 4322 021 32450 (Fig. 2) 
— Single-section, 12-pin, catalogue number 4322 021 32470 (Fig. 3) 
— Two-section, 8-pin, catalogue number 4322 021 32460 (Fig. 4) 
— Two-section, 12-pin, catalogue number 4322 021 32790 (Fig. 5) 


The arrangement of the soldering pins is suitable for both 0,1 inch and 2,50 mm grid. See ‘‘Mounting”. 


The coil formers are packed on a polystyrene plate of 50 and 4 plates (200 pcs) in a cardboard box. 
Please order in multiples of these quantities. 


PROPERTIES 

SINGLE-SECTION | TWO-SECTION 
Material phenolformaldehyde reinforced with glass fibre 
Solderability resistant against dip-soldering at 400 °C for 2s 
D.C. losses: “2 ty tA xgi7xieaH | + x 1 x812x10°9/H 

L Me fou Me — fou 

Window area | 44,9 mm? 2 x 23,6 mm? 
Mean length of turn 52 mm 52 mm 
Max. temperature 180 °C 180 °C 
Inflammability UL94, class V-0 UL94, class V-0 
Mass 1,59 1,7 g 


0 0 +0,2 
B21_ 9 9125_9 7 11179 


| 


+005 +0,05 


10,16 
+0,05 


| =e f; 


10,16 +0,05 iz 


=—15,24+0,05—> 


<———24_9, ——_—_+ 


—-0,2 7276041.3 


Fig. 1. 


368 March 1984 


V86L yen 


69€ 


{ 7 i 0.6 £0.05 


12,2_9 Og. 
7 er | 12,2_ 99 | 
, _——— 

s ; 
L 


2) 
2. 
-—- 
°) 
= 
3 
7] 
= 
an 


a ies 
| 
O 20,32 15,24 10,16 0 0 } poe 
2402 +005 +005 +005 B21_5 , 8125_4 
| 0 0 +0,2 
821_5 .9125_5, O79 
1016+0,05 _ rn , 0 a 
- | 
=— 15,24+0,05—> 43 O..—ol 1 68 _, 
0,15 +02 ote | | 
—— 20,32 +0,05 ——> 0,740, cc een 
7276039.3 -0,15 
a Geko . 0. ag BB: 
2402 Fig. 2. 13_945 +0,2 
7Z76040.3A 
Fig. 4 
122927] 
oe 0 , 
7-02" 7 roe 
| 
| 208 
! ; 
0 20,32 15,24 10,16 0 0 +0,2 
24 02 +005 +005 +005 B21_5 7 8125_9 9 NN" G | 
0 0 +0,2 
| | | B21_9 .0125_9  O1I7G 
| 10,16 40,05 7 anzoos-—ll 0 e 
-0,15 iZ 
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INDUCTANCE ADJUSTERS 


7 


0,3 _,| M2,6 


sprue 


7Z85613.2 


Table 1 


catalogue number 


colour code material 


4322 021 38320 cip 4,68 
38340 cip. 5,10 
38380 FXC 4,40 


38390 FXC 


Table 2 Catalogue numbers of recommended adjusters for typical Ay_ values and adjusting percentage. 
RM10. 


core low % medium 


material 


4322 021 38320 4322 021 38340 


4322 021 38320 10 


38340 16 38380 19 

38320 8 38340 14 38380 15 
38320 6 (38338 (11 _ 

- 38380 §=68 38390 20 


38380 38390 
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RM10 


ASSEMBLING AND MOUNTING 


7Z76034 


ASSEMBLING 


The core halves are clamped together by means of two clips, catalogue number 4313 021 04120. As 
can be seen in the drawing the hooked ends of both clips fit into the recesses made in the halves. 

For a stable inductance we recommend that an adhesive be applied between the coil former flange and 
the lower core half. The use of a suitable tool for attaching the clips is also recommended. 


MOUNTING 

The two retaining clips are also used for mounting the assembled core on a printed-wiring board. The 
pins are simply soldered into the holes in the board. If so desired, one of the pins can also be used for 
earthing. 

The soldering pins of coil formers and clips are so arranged that they will fit printed-wiring boards 
with a 0,1 inch grid as well as those with a 2,50 mm grid. The pin length is sufficient for a board 
thickness of up to 2,4 mm. 

The recommended hole diameter in the board is 1,0 + 0,1 or 1,3 + 0,1 mm (according to IEC publica- 
tion 97). 
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7Z76036.1 7276035.1 
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(1) Holes for tag on clip 4313 021 04120 (earth points). 


Fig. 2 Hole pattern for an assembly of Fig. 3 Hole pattern for an assembly of 
4 cores, each fitted with a 5-pin coil 4 cores, each fitted with an 8-pin coil 
former. | former. 


7285777.1 


Sk? eee RP reese 
RYUé@Shees ees 


Fig. 4 Hole pattern for an assembly of 
4 cores fitted with a. 12-pin coil 
former. 
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Guaranteed and measured curves 


D.C. SENSITIVITY AT 25 °C 
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Inductance variation as a function of d.c. polarization. 
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F XC 3E4. Losses as a function of the frequency at B< 0,1 mT. 
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Characteristic curves RM10 


FXC 3B8 


7290741 7290724 


A, =f (B) at 16 kHz, and at P = f (B) at 16 kHz, and at 
25 and 100 °C. No airgap. 25 and 100 °C. No airgap. 


B is calculated with Acpmin = 89,1 mm’. 
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RM10/i SQUARE CORES 


for industrial use 


MECHANICAL DATA 


<——— 18,6 + 0,15 —— 


0 
fp ere o8 | 
0 
_ 10,95 = 0,6 << 


4 
Sa f 
S98 ¥ ae 
/ at 


oO. ee, bee 
. “Ee 
“ ¢ | SN 


Dimensional quantities according to IEC 205: 
Cy,=2 a 0,462 mm'!; C59 = = a2 0,00479 mm-3; Va = 4310 mm?; I, = 44,6 mm; Ag = 96,6 mm?; 
1 A 2 re e e e 


Amin = 80,9 mm?. 


Mass of core set: 23 g. 
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Square cores for industrial use RM10/i 


ELECTRICAL DATA 


The combination of two square core halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 80 N. The values are 
valid 5 minutes or more after clamping. 


3F3 


AL 4500 + 25% 
P (W) 1,4 1,0 
< 1,0 0,7 
1,6 1,0 
<1,2 <0,7 
1,3 
<1,3 
tan 6 x 10° 
Mj 
np x 10° 15to3,0/25 +1 
Notes 


For the specification of power losses B is calculated using Ag = 96,6 mm?. 


The induction B at H = 250 A/m (25 kHz and 100 °C) for core sets in grades 3C85 and 3F3 is 
= 315 mT, based on Amin = 80,9 mm?. 
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378 


Core sets pre-adjusted on A_. 


corre- tol. on 
sponding induct- 
Me-value ance (%) 


Core halves without air gap 


Ferroxcube grade catalogue number 


4322 020 28430 
3SE4 28490 
3E5 55250 


28450 
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DIL COIL FORMER FOR RM10/i SQUARE CORES 


for power applications 


OUTLINES 
0 0 . 3,81 3,81 5,08 3,81 3,81 
3,45 -o17 <+— 12 2-927 -> +3 +0,1 a ae = | 
per Gee » 2 a) 
yf 
anole oe . =< IZ Oe ee 
US 


0 +02 444402 x \ 21,9 27,94 33 
B28. 8. 13,870? 11 ee eae ean aes 
| | | EN, 
[ 
Ye 
44 | 


Aes : || 
sy OR 


1+0,03 03 112x) 
I e] | _ 
i 
) =| <_ —_ — 
4b 9 3 
—_—— 23,3 0,2 —————> 


7Z90935.2 


140,05 


1,2+0,05> 


| February 1986 379 


RM10/i 


SINGLE-SECTION, 12-PIN COIL FORMER 


Catalogue number 4322 021 34060 D.C. losses 
Material polyterephthalate reinforced Ro 1 1 : 

| with glass fibre — = — x -— x 7,55 x 10° 2/H 

L He fou 

Window area 44,2 mm? Solderability: resistance against 
Mean length of turn 52 mm dip-soldering at 400 °C for 2s 
Max. temperature 180 °C Mass 3 g 
Inflammability UL94, class V-0 Packaging quantity: 200 


Please order in multiples of this quantity. 
earth point 


es 
ee 
Saat eee esas 
seeieee 


earth point aad 


Hole pattern 


The earth points are holes for tags on mounting clip 4313 021 04120. 


16,1 15,25 
developed 
length 
0,5 
i a 0,6 
7 ary 
3 
\ 72760371 
Ne 
2max 


Clip 4313 021 04120. Material: steel, tin plated, over nickel. 
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RM12/i SQUARE CORES 


for industrial use 


These cores are available in two executions: 


@ CORE SETS pre-adjusted on an A, value. 
@ CORE HALVES without air gap. 


RM12/i cores and associated parts are ordered by their 12-digit catalogue number. Packing quanitities 
and supply conditions upon request. 


MECHANICAL DATA 


Outlines 
r 16,5 240 ae <—— 24,5+0,2 —+> 
aL 12,9 _ 96 = 1 60 
. 57 Oe 6 9 
Oy oo £0.10 


Y PT | OY 


Y Y 
YT)... 
Uy 0 


©, Pee 
20 iets 
\ 0 Co = = 
“¥ is 0,25 
4 RO 0 72Z83040.1 

24,0 
Ni acd 
B—B 


Dimensional quantities according to IEC 205: 
| 

Cy = 2 —=0,388 mm'; C9 => a 0,00265 mm’?; Ve = 8340 mm; |, = 56,6 mm, Ag = 146 mm?; 
A A? 

AcPmin = 124 mm?. 

Mass of core set: 45 g 
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ELECTRICAL DATA 


The combination of two square core halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 60 N. The values are 
valid 5 minutes or more after clamping. - 


3F3 
AL 5500 + 25% 5500 + 25% 
P (W) 2,6 1,8 
< 1,9 1,3 
3,2 1,8 
<2,4 < 1,3 
2,5 
<2,5 
tan 8 , 140° <0,1 
Bj <0,1 
np x 10° 1,5 to 3,0 
Notes 


For the specification of power losses B is calculated using Ag = 146 mm’. 


The induction B at H = 250 A/m (25 kHz and 100 °C) for core sets in grades 3C85 and 3F3 is 
= 315 mT, based on Amin = 124 mm?. | 


Core sets preadjusted on A, . 


corre- tol. on catalogue number 4322 025 
sponding induct- 
Me-value ance (%) 


Core halves with air gap: 

grade 3C85 ~— catalogue number: 4322 020 55010 
grade 3E4 catalogue number: 55030 
grade 3F3 catalogue number 55020 
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DIL COIL FORMER FOR RM12/i SQUARE CORES 


for power applications 


OUTLINES 


5,08 5,08 5,08 5,08 5,08 
<_—_—__ > |~___>|~ 2 | to | ~~ 


a 165_92——}_ |+-3.240,1 


LM 


16,5 * 0.2 13+ 0,2 [ \ 26 63 


: Ny, 
eA 
roo Doe 


- 9247_§ 
1,1+0,05 > L Theccwon 
1,.2+0,05—+ l— _ <—0,7 + 0,05 
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RM12/i 


SINGLE-SECTION, 12-PIN COIL FORMER 


Catalogue number 4322 021 34110 D.C. losses 
Material polyterephthalate reinforced Ro 1 1 

— = — x — x 4,52 x 10° Q/H 

L He feu 

Window area 75,0 mm? Solderability: resistance against 
Mean length of turn 61mm dip-soldering at 400 °C for 2s 
Max. temperature 180 °C Mass 3,3 g 
Inflammability UL94, class V-0 Packaging quantity: 200 


Please order in multiples of this quantity. 


earth point 
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earth point 7Z95356 


— 0,1 7295570 


Hole pattern Mounting clip 4322 021 34170, steel, nickel 
plated, pre-soldered. 
The earth points are holes for tags on 
mounting clip 4322 021 34170. 


384 February 1986 


SQUARE CORES 


These cores are available in two executions: 


@ RM14, usually for telecommunication, with centre hole 
® RM14/i, for industrial applications, no centre hole 


RM14 cores can be supplied in three versions 


@ CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor A, . 
@ CORE SETS without nut and pre-adjusted on an A;_ value. 
@ CORE HALVES without air gap. 


The square cores are in accordance with the following specifications: IEC 431 (international), 
UTE83-300 (France), DIN 41980 (Germany). 


Square cores and associated parts are ordered by their 12-digit catalogue number. Quantity: a primary 
pack contains 20 core sets or 40 core halves; a storage pack contains 100 core sets or 200 core halves. 
Please order in multiples of these quantities. 


ah 


7295565 


RM14/i cores can be supplied in two versions 


@ CORE SETS pre-adjusted on an A,_ value. 
@ CORE HALVES without air gap. 


RM14/i cores and associated parts are ordered by their 12-digit catalogue number. Packing quantities 
and supply conditions upon request. 


7295564 


RM14/i 
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RM14 SQUARE CORES 


for telecommunication 


MECHANICAL DATA 


ae 
MAZZA. 


Dimensional quantities according to IEC 205: 


C1 = Eq = 0,390 mm; Cp = gy = 0,00219 mm; Ve = 12400 mm?; le = 70,0 mm; Ag = 178 mm? 


Amin = 146 mm?. 


Mass of a core set: 65,5 g. 
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Square cores for telecommunication RM14 


ELECTRICAL DATA 


The combination of two square core halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 80 N. The values are 
valid 5 minutes or more after clamping. 


temp. grade 
A, + 25% 2545 5775 6940 
Me + 25% <0,1 25+5 1790 2150 
a < 0,1 25+5 < 14,9 < 13,5 
25+5 < 2,0 < 1,5 
P (W) 200 100 +5 2,5 2,5 
B (mT) H=250A/m | 10045 2 315 
Br x 10° measured on sets with Ue = 300 + 10% 
and 25 + 1 °C: 
X lo 
at Ue X = 1,00 x 10° A/m < 120 
le = 1,55 x 105A/m < 300 
= 2,25 x 10° A/m < 1100 


Core sets without nut pre-adjusted on Ay 


corre- 


tol. on catalogue number 


AL sponding induct- 
Me-value ance grade 3B8 grade 3C85 
(%) 4322 022 followed by 4322 025 followed by 
160 03250 
250 @ 03260 
400 03280 
630 @ 03300 
1000 03310 
1250 
1600 
2000 
2500 


All pre-adjusted RM14 core sets have an asymmetrical air gap. 


Core half without air gap, without nut, Ferroxcube grade 3B8, catalogue number 4322 020 28320; 
Ferroxcube grade 3C85, catalogue number 4322 020 28330. 


@ Preferred type. 
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RM14 


COIL FORMERS 


Two types of coil former can be supplied: 


— Single section, 10-pin, catalogue number 4322 021 33520 (Fig. 1) 
-— Single section, 12-pin, catalogue number 4322 021 33530 (Fig. 2). 


The arrangement of the soldering pins is suitable for both 0,1 inch and 2,50 mm grid. See ‘‘Mounting”’. 


The coil formers are packed on a polystyrene plate of 30, and 3 plates (90 pieces) in a cardboard box. 
Please order in multiples of these quantities. 


Properties 

Material: phenolformaldehyde reinforced Solderability: resistant against dip-soldering at 
with glass fibre 400 °C for 2s. 

Window area 112 mm? D.C. losses: 

Mean length of turn 71mm Ro 1 1 

Max. temp. 180 °C pha a 

Inflammability | UL94, class V-0 Mass 3 g 
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ASSEMBLING AND MOUNTING 
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ASSEMBLING 


The core halves are clamped together by means of two clips, catalogue number 4322 021 33690. As 
can be seen in the drawing the hooked ends of both clips fit into the recesses, made in the halves. 


Due to the relatively low mechanical pressure of the two clips, it is recommended to cement the two 
core halves to each other as well (see under Mounting Data in section ‘Potcores, square cores and cross 
cores’). | 


For a stable inductance we recommend that an adhesive be applied between the coil former flange and 
the lower core half and around the two core halves, see ‘Potcores, square cores and cross cores’, General 
under Mounting Data. 


MOUNTING 


The two retaining clips are also used for mounting the assembled core on a printed-wiring board. The 
pins are simply soldered into the holes in the board. If so desired, one of the pins can also be used for 
earthing. 


The soldering pins of coil formers and slips are so arranged that they will fit printed-wiring boards with 
a 0,1 inch grid as well as those with a 2,50 mm grid. The pin length is sufficient for a board thickness 
of up to 2,4 mm; The recommended hole diameter in the board is 1,3 + 0,1 mm (according to IEC 
publication 97). 
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Hole pattern for an assembly of 4 cores, Hole pattern for an assembly of 4 cores, 
each fitted with a 10-pin coil former. each fitted with a 12-pin coil former. 
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PART DRAWING 
(dimensions in mm) 


Clip: 4322 021 33690 
Material: steel, tin plated 


7Z276046.2 


1) Holes, ¢ 1,3 + 0,1 mm, for tags on clip 4322 021 33690 (earth points). 
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CHARACTERISTIC CURVES 
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Relative effective permeability and turn factor for 1 mH as a function of the air gap length. 


2150 + 25% at A = 3 um for FXC 3B8. 


He = 
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D.C. SENSITIVITY AT 25 °C 
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Inductance variation as a function of d.c. polarization. 
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Characteristic curves RM1 4 


FXC 3B8 


7290742 1200 7290727 


A. =f (B) at 16 kHz, and at P= f(T) 

25 and 100 °C. No air gap. A at 16 kHz and B = 200 mT 
B at 25 kHz and B = 200 mT 
C. at 50 kHz and B= 100 mT 
D at 100 kHz and B = 50 mT 


7290725 


B is calculated with Acp min = 146 mm?. 


0 100 200 A 300 
m 


P = f (B) at 16 kHz, and at 
25 and 100 °C. No air gap. 
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RM14/1 


RM14/i SQUARE CORES 


for industrial use 


MECHANICAL DATA 


<= 30, 120 2>> 


Rot aS 7295580 


Dimensional quantities according to IEC 205: 


Cy =2 , = 0,353 mm'; C9 = z = = 0,00178 mm-3: Ve = 13900 mm?; I, = 70,0 mm; Ag = 198 mm?; 
A 


Amin = 168 mm?. 
Mass of core set: 74 g. 
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Square cores for industrial use RM14/i 


ELECTRICAL DATA 


The combination of two square core halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the General section ‘Potcores, square 
cores and cross cores’, is inserted; the halves are pressed together with a force of 60 N. The values are 
valid 5 minutes or more after clamping. 


A, + 25% 
P (W) 


Notes 


For the specification of power losses B is calculated using Ag = 198 mm’. 


The induction B at H = 250 A/m (25 kHz and 100 °C) for core sets in grades 3C85 and 3F3 is 
= 315 mT, based on Amjn = 168 mm?. 


Core sets preadjusted on A,. 


catalogue number 4322 025..... 


3C85 3F3 


tol. on 
induct- 
ance (%) 


corre- 
sponding 
Me-value 


Core halves without air gap: 
grade 3C85 catalogue number: 4322 020 28470 
grade 3F3 catalogue number: 28480 
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DIL COIL FORMER FOR RM14/i SQUARE CORES 


for power applications 
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RM14/i 


Dil coil former for RM14/i square cores 
for power applications 


SINGLE-SECTION, 12-PIN COIL FORMER 


Catalogue number 4322 021 34070 D.C. losses 
Material polyterephthalate reinforced Ro 1 1 : 

with glass fibre — = — x -— x 3,47 x 10° Q/H 

L He feu 

Window area 111 mm? Solderability: resistance against 
Mean length of turn 71mm dip-soldering at 400 °C for 2s 
Max. temperature 180 °C Mass 3,5 g 
Inflammability UL94, class V-0 Packaging quantity: 200 


Please order in multiples of this quantity. 
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7290931 


+0,1 
07 9 


0,9+0,05 —~> Ot 7295571 
Hole pattern : 


The earth points are holes for tags on Mounting clip 4322 021 34220, 
mounting clip 4322 021 34220. nickel plated, pre-soldered. 
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SECTION F 
CROSS CORES AND ACCESSORIES 


CROSS CORES 


Four types of core can be supplied: 


X22 


@ CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor A, . 


® CORE SETS without nut and pre-adjusted on an A,_ value. 

@ CORE HALVES without air gap. 

@ CORE HALVES with air gap. Standardized air-gap lengths in each core half are: 
0,02, 0,05, 0,15 and 0,25 mm. 


The cross cores are in accordance with IEC publication 226. 


Cross cores and their associated parts are ordered by their 12-digit catalogue number. Quantity: a 
primary pack contains 10 core sets or 20 core halves; a storage pack contains 200 core sets or 400 core 


halves. Please order in multiples of these quantities. 


MECHANICAL DATA 


> 14,1401 + 
| 


| |Y | 


>| '+2,340,15 
8 | 


Pulling-out force of the nut 2 30 N. 


Dimensional quantities according to IEC 205 


measured 
at face 


Dimensions in mm 


7285330.1 


1 
Cy =2 % = 0,575 mm!; C9 = Bae 0,0871 mm?; Ve = 2510 mm?; |p = 38 mm; Ag = 66,0 mm’; 


AcPmin = 62,1 mm?. 
Mass of a core set; approx. 12 g 
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X22 


ELECTRICAL DATA 


The combination of two cross core halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the general section’ Potcores, square 
cores and crosscores’ is inserted. The halves are pressed together with a force of 120 N. The values are 
valid 5 minutes or more after clamping. Parameters af and Dg are measured on toroid-wound halves. 


freq. B temp. grade 
kHz OC 3H1 4C6 


A, + 25% | 4 275 
le + 25% 4 125 
a 4 <70 
rane x 108 | 4 
Hi 
100 
500 
1000 
2000 < 40 
10 000 < 100 
np x 10° 4 
100 <6,2 
P (W) 25 
25 
ap x 10°/K < 100 +0,5to1,5 | —2to+4 
< 100 +0,5to1,5 | Oto+6 
<100 
Dre x 10° < 100 <4,3 < 10 


Be x 10°, measured on sets with 
Me = 300 + 10% and 25 + 1 °C: 


X Io 


= 1,10 x 10° A/m 
€  =1,80x 10° A/m 
= 2,55 x 10° A/m 


at Ue Xx 


* Determined with Acpmin = 62,1 mm?. 
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Cross cores 


Core sets, grade 3H1 pre-adjusted on A; . 


catalogue number 4322 022..... 


without nut 


sponding 


Me-value with nut 


160+ 1% 


250 + 1,5% 65260 
400+ 2% 65280 
630+ 3% 65300 


1000 + 10% 
1600 + 10% 


Cores with Ay < 250 have a symmetrical air gap. 
Cores with Ay # 400 have an asymmetrical air gap. 


Core halves without air gap. 


catalogue number 


4322 020 23540 
3522 200 03480 
4322 020 23510 
3522 200 03490 


Ferroxcube grade 


3D3 
3H1 


Core halves with air gap. 


Ferroxcube grade catalogue number 


0,02 + 0,01 4322 020 23710 
3H1 0,05 + 0,015 4322 020 23720 
3H1 0,15 + 0,015 4322 020 23730 


0,25+0,015 4322 020 23740 


@ Preferred type. 
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X22 


COIL FORMER 


| 6F 


<+-———— 17,78 0,05 ———> 


Catalogue number 4322 021 32870 


Material phenolformaldehyde reinforced 
with glass fibre 

Window area 33,9 mm? 

Mean length of turn 49 mm 

Max. temperature = 180°C 


Packing quantity 
primary pack: 80 
storage pack: 400 


Please order in multiples of these quantities. 
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7285350 


Solderability: resistant against 
dip-soldering at 400 °C for 2s 


D.C. losses: 


R 
Oy tt 44.7 103 O/H 
L ve fou 

Mass 04g 


X22 


INDUCTANCE ADJUSTERS 


0,2 _,| M1,7 7 


sprue 


0 
= 2,504 “~~ 7285616.2 


Table 1 


catalogue number 
4322 021 38600 
38610 
38670 
38680 
38690 


Table 2 Catalogue numbers of recommended adjusters for typical Ay_ values and adjusting percentage. 
X22. 


high % 


core medium % 


material 


4322 021 38680 

38670 815 
38610 13 
38600 


4322 02138610 21 
38600 20 
38690 


4322 021 38680 3=13 
38680 8 
38610 
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MOUNTING PARTS 
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(1) Cover 4322 021 30230. 
(2) Container 4322 021 30040. 


The cross core has been developed especially for transformers to be mounted on printed-wiring boards 
with a grid of 0,1 inch. 

An advantage of this construction is that the lead-out wires are soldered to pins which are directly 
mounted on the coil former. 

The pin length is sufficient for board thicknesses of up to 3,5 mm. The printed-wiring board should be 
provided with holes of 1,0 + 0,1 mm in diameter. 

The phosphor-bronze cover has four cut-out lips on the corners, consequently the cover acts as a spring 
at the same time. 

The cover is provided with a marking hole. The mark on the coil former (see drawing of coil former) 
has to be in line with this hole. These markings facilitate the numbering of the soldering pins and the 
positioning on the printed-wiring board. 

It is recommended that the coil former be cemented. in the lower core half in order to obtain the most 
stable construction possible. 

Before bending the lips of the container, pressure should be exerted evenly on the four corners of the 
cover until the latter meets the container. The required force is approximately 120 N. After bending 
the lips, the core will have the correct tension. 
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410 


X22 


— | pe ee 1.6 


SS AT: GR I ARERR yO ET aS min 


7285353 | 0,6+0,05 


(1) Cover 4322 021 30230. | 
Material: phosphor bronze, nickel plated. 
Packaging quantity: 2000. Please order in multiples of this quantity. 


7Z8$352 


2,44015—~— 


(2) Container 4322 021 30040. 
Material: brass, nickel plated, thereafter tin plated. 
Packaging quantity: primary pack 40, storage pack 200. Please order in multiples of these quantities. 
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CHARACTERISTIC CURVES 


7283954 
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Effective permeability (ue), turn factor for 1 MH (a) and inductance factor in nanohenries (A, ) as a 


function of the air-gap length for grade 3H1. 
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D.C. SENSITIVITY AT 25 °C 
x 1076 
3000 7278299.2 
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Bp = He Hea 
He X Hea 


Inductance variation as a function of d.c. current. 
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CROSS CORES 


Two types of core can be supplied: 
@ CORE HALVES without air gap. 
@ CORE HALVES with air gap. 


The cross cores are in accordance with IEC publication 226. 


Cross cores and their associated parts are ordered by their 12-digit catalogue number. Quantity: a 
primary pack contains 10 core sets or 20 core halves; a storage pack contains 200 core sets or 400 core 
halves. Please order in multiples of these quantities. 


MECHANICAL DATA 


+ 15,52+0,1-> 


7285327 


Dimensional quantities according to IEC 205: 
a. Version with centre hole 


| 

Cy=2 a 0,570mm!; Co=2 ai* 0,00782 mm?; V, = 3030 mm? ; 
le = 41,5 mm; Ag = 72,7 mm’. 

b. Version without centre hole 
Cy =2 <x 0,517mm'!; Co= ve 0,00630 mm?; Ve = 3482 mm: ; 
ip = 42,4 mm; Ae = 82,10 mm’. 


Mass of a core set: approx. 24 g. 
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ELECTRICAL DATA 


The combination of two cross core halves without air gap, randomly chosen from a batch, has the 
following guaranteed properties. A measuring coil as described in the general section’ Potcores, square 
cores and cross cores’ is inserted. The halves are pressed together with a force of 150 N. The values are 
valid 5 minutes or more after clamping. Parameters we and Dr are measured on toroid-wound halves. 


freq. B temp. grade 
mT 3H1 
A, + 25% <0,1 4260 
le + 25% <0,1 1935 
08 <0,1 < 15,3 
ene x 108 <0,1 <1,2 
i 
<0,1 < 6,0 
< 0,1 
< 0,1 
np x 10° 1,5 to 3,0 < 0,86 
0,3 to 1,2 
of x 108/K <0,1 +0,5 to 1,5 
< 0,1 + 0,5 to 1,5 
< 0,1 + 0,5 to 1,5 
Dr x 10° <0,1 <43 


Core halves without air gap. 


Ferroxcube grade catalogue number 


4322 020 24270 
4322 020 24260 


Core halves with air gap. 


Ferroxcube grade air gap Ain mm catalogue number 


3H1 0,16 + 0,015 
0,32 + 0,015 


0,8 +0,015 


4322 020 24370 
4322 020 24470 
4322 020 24380 
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D.C. SENSITIVITY AT 25 °C 
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{nductance variation as a function of d.c polarization. 
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CROSS CORES 


Four types of core can be supplied: 

CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor A, . 
CORE SETS without nut and pre-adjusted on an A, value. 

CORE HALVES without air gap. 

CORE HALVES with air gap. Standardized air gap lengths in each core half are: 0,02, 0,05, 0,15 and 
0,25 mm. 


The cross cores are in accordance with !EC publication 226. 


Cross cores and their associated parts are ordered by their 12-digit catalogue number. Quantity: a 
primary pack contains 20 core sets or 40 core halves, a storage pack contains 80 core sets or 160 core 
halves. Please order in multiples of these quantities. 


MECHANICAL DATA 
ler 
+ 235+01 an 


el 


tte Ct 


YMA, 


R02 


ALLL 


M2 bb ge @28,4*)2 


2. 


agra 


at face 


7285329.1 


Pulling-out force of the nut 2 30 N. 
Dimensional quantities according to IEC 205: 


C1 = = 0,490 mm''; C= = = 0,00430 mm*?; Ve = 6360 mm?; Ig = 55,8 mm; Ag = 114 mm’; 
ACPmin = 82,6 mm?. 
Mass of core set approx. 38 g. 
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X30 


ELECTRICAL DATA 


The combination of two core halves without air gap, randomly chosen from a batch, has the following 
guaranteed properties. A measuring coil as described in the general section’ Potcores, square cores and 
cross cores’ is inserted. The halves are pressed together with a force of 250 N. The values are valid 

5 minutes or more after clamping. Parameters wp and Dr are measured on toroid-wound halves. 


A, + 25% 
Me t 25% 
a 

tan 6 


ed | 


x 10° 


Nb x 10° 
P (W) 
ap x 10°/K 


Dr x 10° 


freq. B temp. 
kHz mT OC 


<0,1 2521 
< 0,1 
<0,1 


< 0,1 


< 0,1 
1,5 to 3,0 
200* 
<0,1 
< 0,1 
< 0,1 
<0,1 


grade 


Be x 10°, measured on sets with 
Me = 300 + 10% and 25 + 1 °C: 


X Io 


= 0,90 x 10° A/m 
€ =1,40 x 10° A/m 
= 2,00 x 10° A/m 


at Ue X 


Core sets, grade 3H1 pre-adjusted on A_,. 


tol. on 
inductance 


AL corre- 
sponding 
nH Me value 


without nut 


315 19270 
400 19280 
630 19300 
1000 e@ 19310 
1600 19320 


Cores with Ay. < 400 have a symmetrical air gap. 
Cores with Ay 2 630 have an asymmetrical air gap. 


* Determined with Acpmin = 82,6 mm?. 
@ Preferred type. 
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+0,5 to 1,5 
+0,5 to 1,5 
+0,5 to 1,5 
<43 


catalogue number 4322 022..... 


with nut 


39270 
39280 
39300 
39310 
39320 


Cross cores X30 


Core halves without air gap. 


Ferroxcube grade catalogue number 


4322 020 23780 
4322 020 23750 


Core halves with air gap 


Ferroxcube grade air gap A in mm catalogue number 


3H1 0,02 + 0,01 4322 020 23960 
3H1 0,05 + 0,015 4322 020 23970 
3H1 0,15 +0,015 4322 020 23980 


0,25 +0,015 4322 020 23990 


@ Preferred type. 
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X30 


COIL FORMER 


0 +02 _| 
913,3_99 ONS" 9 4 


0,8+0,05—» : ‘I + 0,8+0,05 


mark 7285354 
a 2942005 <+—14,6+0,1—> 
+——— 29,4+0,2 ———> 
Catalogue number 4322 021 33420 
Material phenolformaldehyde reinforced Solderability: resistant against 
with glass fibre 3 dip-soldering at 400 °C for 2s 

Window area 97 mm? D.C. losses: 
Mean length of turn 65 mm Ro 1 1 eee ny 
Max. temperature 180 °C pe i at eee ? 
Packing quantity Mass 25q 

primary pack 25 

storage pack 600 


Please order in multiples of these quantities 
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INDUCTANCE ADJUSTERS 


—) 84,6571 @ 


0 
0 | 64,3_ 7 
ar | 0,1 | 


Table 1 


catalogue number 


colour code material 


4322 021 38400 black FXC 4,22 
38410 brown FXC 4,04 
38430 orange cip 4,22 
38490 grey FXC 3,94 


Table 2 Catalogue numbers of recommended adjusters for typical Ay_ values and adjusting percentage. 
X30. 


core AL low % medium % high % 
material 


3H1 315 | 4322 021 38430 87 4322 021 38490 18 4322 021 38410 20 
38430 «6 38490 14 38410 16 

= 38410 10 38400 = 19 
38410 6 38400 9 — 

— 38400 5 — 
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MOUNTING PARTS 
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(1) Cover 4322 021 31150 
(2) Container 4322 021 31170 or 4322 021 33620 
(3) Spring 4322 021 30210 


The cross core has been developed especially for transformers to be mounted on printed-wiring boards 
with a grid of 0,1 inch. 


An advantage of this construction is that the leading-out wires are soldered to the pins which are 
directly mounted on the coil former. 


The pin length is sufficient for board thickness up to 2,3 mm. The printed-wiring board should be 
provided with holes of 1,3 + 0,1 mm in diameter. 


The phosphor-bronze cover has four cut-out lips on the corners, consequently the cover acts as a spring 
at the same time. 


The cover is provided with a marking hole. The mark of the coil former (see drawing of coil former) 
has to be in one line with this hole. These markings facilitate the numbering of the soldering pins and 
the positioning on the printed-wiring board. 


It is recommended that the coil former be cemented on the lower core half or to use the spring (pos. 3) 
in order to obtain the most stable construction. 


Container 4322 021 31170 is identical to container 4322 021 33620, however the latter has four 
cut-outs (see outline on next page). 

Container 4322 021 31170 gives better cross-talk attenuation, container 4322 021 33620 makes the 
X30 construction more suitable for a 2000 V test. 


Before bending the lips of the container, pressure should exerted evenly on the four corners of the 
cover until the latter meets the container. The required force is approximately 250 N. After bending 
the lips, the core will have the correct tension. 
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V86L Yoel 


A 4 


— 30,7+0,05 eas 


(2) Container 4322 021 33620 


Please order in multiples of the packaging quantity. 


(1) Cover 4322 021 31150 


Material: phosphor bronze, 
nickel plated. 


(3) Spring 4322 021 30210 
Material: phosphor bronze. 


(2) Container 4322 021 31170 


Material: brass, nickel plated. 
Packaging quantity: 750 


728535711 


= 
° 
c 
= 
= 
= 
«© 
x] 
rs) 
= 
ct 
a 


CHARACTERISTIC CURVES 


INDUCTANCE AS A FUNCTION OF THE INDUCTION 
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Characteristic curves 


INDUCTANCE AS A FUNCTION OF THE FREQUENCY 
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CORE LOSSES AS A FUNCTION OF THE INDUCTION 
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Characteristic curves 


CORE LOSSES AS A FUNCTION OF THE FREQUENCY 
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X30 
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Characteristic curves 


D.C. SENSITIVITY AT 25 °C 
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Inductance variation as a function of d.c. current. 
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CROSS CORES 


Four types of core can be supplied: 

@ CORE SETS provided with a nut for an adjuster and pre-adjusted on an inductance factor A, . 

@ CORE SETS without nut and pre-adjusted on an A, _ value. 

@ CORE HALVES without air gap. 

@ CORE HALVES with air gap. Standardized air gap lengths in each core half are: 0,02, 0,05, 0,15, 
0,25 mm. 


The cross cores are in accordance with IEC publication 226. 


Cross cores and their associated parts are ordered by their 12-digit catalogue number. Quantity: a 
primary pack contains 20 core sets or 40 core halves, a storage pack contains 80 core sets or 160 core 
halves. Please order in multiples of these quantities. 


MECHANICAL DATA 


<+—— 279+01——> 


<«— eae 


cE 
near 


> 4.7015 


measured 


at face =, 


7Z853281 


Pulling-out force of the nut 2 50 N. 
Dimensional quantities according to [EC205. 


eyle ca ae 
Cy, =2 Az 0,410 mm"; Co 2 Aa 
AcPmin = 132 mm’. 


Mass of a core set approx. 58 g. 
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0,00250 mm-?; V_ = 11000 mm?; |, = 67,3 mm; Ag = 164 mm’; 
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ELECTRICAL DATA 


The combination of two core halves without air gap, randomly chosen from a batch, has the follow- 
ing guaranteed properties. A measuring coil as described in the general section’ Potcores, square cores 
and cross cores’ is inserted. The halves are pressed together with a force of 330 N. The values are valid 
5 minutes ore more after clamping. Parameters wf and De are measured on toroid-wound halves. 


grade 


3H1 
A, + 25% 6450 
Me + 25% | 2100 
a < 14,4 
tan 6 x 10° <1,2 
Mj 
<7 
np x 10° < 1,1 
P(W) 
ap x 10°/K +0,5 to +1,5 
25 to 55 +0,5to +1,5 
Dr x 10° 25+1 < 4,3 


Br x 10°, measured on sets with 
Me = 300 + 10% and 25 + 1 °C: 
N x ly 
at We X 7 = 1,00 x 10° A/m 
e 1,55 x 105 A/m 
2,20 x 10° A/m 


< 120 
< 300 


< 1050 


i] 


Core sets pre-adjusted on A, . 


corre- catalogue number 4322 022..... 
AL sponding 

400 + 3% 130 53280 

630 + 3% 206 @ 53300 
1000 + 3% 326 
1600 + 3% 522 @ 53990 53320 
2000 + 10% 652 53100 
2500 + 10% 816 53110 


3H1 cores with Ay <630 have a symmetrical air gap. 
3H1 cores with Ay 2 1000 and all 3B8 cores have an asymmetrical air gap. 


* Determined with Acpmin = 132 mm’. 
@ Preferred type. 
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Core halves without air gap. 


Ferroxcube. grade catalogue number 


4322 020 24030 
4322 020 24000 


Core halves with air gap. 


Ferroxcube grade catalogue number 


0,02 + 0,01 4322 020 24210 
3H1 0,05 + 0,015 4322 020 24220 
0,15 + 0,015 4322 020 24230 
0,25 + 0,015 4322 020 24240 


@ Preferred type. 
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COIL FORMER 


| mark 7285361 
0,85+0,05—->|/<- —>!\<-0,85+0,05 
<+— 18401 —> 
+— 30,48+0,05 ——> 
<——— 34,4£0,2 ———> 

16-pin coil former 
Catalogue number 4322 021 33430 
Material phenolformaldehyde reinforced Solderability: resistant against 

with glass fibre dip-soldering at 400 °C for 2 s 
Window area 135 mm? D.C. losses: 

1 1 
Mean length of turn 77mm Ro _ | x x 3,26 x 1039/H 
Max. temperature 180 °C L We fou 
Mass 4,3 g. 

Packing quantity | primary pack 20 


storage pack 400, 
please order in multiples 
of these quantities. 
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INDUCTANCE ADJUSTERS 


+02 2. 
> 056575 


<« 0, 
| P5,3_ 9,1 


(pitch 0,45) 


sprue 


7Z85614.2 


Table 1 
catalogue number 
4322 021 39240 


39280 
39290 


Table 2 Catalogue numbers of recommended adjusters for typical A, values and adjusting percentage. 
X35. 


core 
material 


medium % high % 


4322 021 39380 15 
39280 12 
39280 7 
39290 17 
39290 9 


4322 02139290 27 
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MOUNTING PARTS 


= 


ae ae 
i INC LC KPATTTAN [oT 
aN tei Krehet4 NE 
Se oF: tL A | | Nee IN 
Ree ta | | ptt 
x /?ANEe Rae Le lL 
E ev | Pe tt ee FH 
oe HL] = aAe 
ae — — HRSA RS 
Y rey van 
1P\/ SSRN Se 
tt TAL 
AN ASRS | TAAL | 
aE S SS ae TRNERD7 YI Zell 
EZZAT = SSeS Vi HOOK ONH ANE TTL 
v aT | me — S (ane), Ng 
aan Yj | ian ee Fe a a a 
G | 


Li 


(1) Cover 4322 021 31160 
(2) Container 4322 021 31180 or 4322 021 33630 
(3) Spring 4322 021 30220 


The cross core has been developed especially for transformers to be mounted on printed-wiring boards 
with a grid of 0,1 inch. 


An advantage of this construction is that the leading-out wires are soldered to the pins, which are 
directly mounted on the coil former. 


The pin length is sufficient for board thicknesses up to 2,3 mm. The printed-wiring board should be 
provided with holes of 1,3 + 0,1 mm in diameter. 


The phosphor-bronze cover has four cut-out lips on the corners, consequently the cover acts as a spring 
at the same time. 


The cover is provided with a marking hole. The mark of the coil former (see drawing of coi! former) 
has to be in one line with this hole. These markings facilitate the numbering of the soldering pins and 
the positioning on the printed-wiring board. 


It is recommended that the coil former be cemented in the lower cross core half or to use the spring 
(pos. 3) in order to obtain the most stable construction. 


Container 4322 021 31180 is identical to container 4322 021 33630, however the latter has four 
cut-outs (see outline on next page). 

Container 4322 021 31180 gives a better cross-talk attenuation, container 4322 021 33630 makes the 
X35 construction more suitable for a 2000 V test. 


Before bending the lips of the container, pressure should be exerted evenly on the four corners of the 
cover until the latter meets the container. The required force is approximately 330 N. After bending 
the lips, the core will have the correct tension. 
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V86L Yoel 


6EV 


cr 35,9+0,05 | 


(1) Cover 4322 021 31160 
Material: phosphor bronze, 
nickel plated. 


(3) Spring 4322 021 30220 


Material: phosphor bronze. 


— —= 2 
7285358 1£0,05 


(4x) 


(2) Container 4322 021 33630 


Please order in multiples 
of the packing quantity. 


a 


4,5+01 3,5+0,1 


(2) Container 4322 021 31180 


0,2+0,02 


f | | \  gg*03 


7285359 


Material: brass, nickel plated. 
Packing quantity: 420. 


7285360.1 
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CHARACTERISTIC CURVES 


INDUCTANCE AS A FUNCTION OF THE INDUCTION 
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Characteristic curves 


INDUCTANCE AS A FUNCTION OF THE FREQUENCY 
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CORE LOSSES AS A FUNCTION OF THE INDUCTION 
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Characteristic curves 


CORE LOSSES AS A FUNCTION OF THE FREQUENCY 
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X35 


FXC 3B8 


Ae ee a 8 

Fe (Fae Es 
Peet 
ae eae ee 


P= f(B) at 16 kHz, no air gap. 


B calculated with Acpmin = 132 mm?. 
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D.C. SENSITIVITY AT 25 °C 
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Inductance variation as a function of d.c. current. 
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Characteristic curves 


CROSSTALK ATTENUATION 
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X35 
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INDEX OF CATALOGUE NUMBERS 


INDEX OF CATALOGUE NUMBERS 


The purpose of this index is to provide identification of the component type when only the catalogue 
number is known. Details of the particular component are given in the relevant page of this book. See 


also part C5. 

catalogue number page description 

3522 200 03480 405 Cross core half X22 in 3D3 
3522 200 03490 405 Cross core half X22 in 4C6 
4312 021 29240 317 Coil former RM6-S 

4312 021 29250 318 Coil former RM6-S 

4313 021 04120 372 Clip RM10 

4322 020 20900 100 Potcore half P9/5 in 3D3 
4322 020 20940 100 Potcore half P9/5 in 4C6é 
4322 020 20980 100 Potcore half P9/5 in 3H1 
4322 020 21010 107 Potcore half P11/7 in 3H1 
4322 020 21020 107 Potcore half P11/7 in 3D3 
4322 020 21140 107 Potcore half P11/7 in 4cé 
4322 020 21260 120 Potcore half P14/8 in 3H1 
4322 020 21270 120 Potcore half P14/8 in 3D3 
4322 020 21350 120 Potcore half P14/8 in 4C6 
4322 020 21400 120 Potcore half P14/8 in 3B8 
4322 020 21510 137 Potcore half P18/11 in 3H1 
4322 020 21520 137 Potcore half P18/11 in 3D3 
4322 020 21610 137 Potcore half P18/11 in 4C6 
4322 020 21650 137 -Potcore half P18/11 in 3H3 
4322 020 21670 137 Potcore half P18/11 in 3B8 
4322 020 21760 155 Potcore half P22/13 in 3H1 
4322 020 21770 155 Potcore half P22/13 in 3D3 
4322 020 21830 155 Potcore half P22/13 in 4C6 
4322 020 21940 155 Potcore half P22/13 in 3B8 
4322 020 22010 173 Potcore half P26/16 in 3H1 
4322 020 22020 173 Potcore half P26/16 in 3D3 
4322 020 22110 173 Potcore half P26/16 in 4C6 
4322 020 22220 173 Potcore half P26/16 in 3B8- 
4322 020 22260 193 Potcore half P30/19 in 3H1 
4322 020 22270 193 Potcore half P30/19 in 3D3 
4322 020 22390 193 Potcore half P30/19 in 3B8 
4322 020 22510 209 Potcore half P36/22 in 3H1 
4322 020 22520. 209 Potcore half P36/22 in 3D3 
4322 020 22610 209 Potcore half P36/22 in 3B8 
4322 020 22760 225 Potcore half P42/29 in 3H1 
4322 020 23000 237 Potcore half P66/56 in 3E1 
4322 020 23510 405 Cross core half X22 in 3H1 
4322 020 23540 405 Cross core half X22 in 3B8 
4322 020 23710 405 Cross core half X22 in 3H1 
4322 020 23720 405 Cross core half X22 in 3H1 
4322 020 23730 405 Cross core half X22 in 3H1 
4322 020 23740 405 Cross core half X22 in 3H1 
4322 020 23750 419 Cross core half X30 in 3H1 


4322 020 23780 419 Cross core half X30 in 3B8 
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Index of catalogue numbers 


catalogue number page description 
4322 020 23960 419 Cross core half X30 in 3H1 
4322 020 23970 419 Cross core half X30 in 3H1 
4322 020 23980 419 Cross core half X30 in 3H1 
4322 020 23990 419 Cross core half X30 in 3H1 
4322 020 24000 435 Cross core half X35 in 3H1 
4322 020 24030 435 Cross core half X35 in 3B8 
4322 020 24210 435 Cross core half X35 in 3H1 
4322 020 24220 435 Cross core half X35 in 3H1 
4322 020 24230 435 Cross core half X35 in 3H1 
4322 020 24240 435 Cross core half X35 in 3H1 
4322 020 24260 414 Cross core half X25 in 3H1 
4322 020 24270 414 Cross core half X25 in 3D3 
4322 020 24370 414 Cross core half X25 in 3H1 
4322 020 24380 414 Cross core half X25 in 3D3 
4322 020 24470 414 Cross core half X25 in 3H1 
4322 020 25020 316 Square core half RM6-S in 3H1 
4322 020 25060 316 Square core half RM6-S in 3D3 
4322 020 25080 316 Square core half RM6-S in 4C6 
~ 4322 020 25130 290 Square core half RM6-R in 3H1 
4322 O20 25140 290 Square core half RM6-R in 3D3 
4322 020 25150 290 Square core half RM6-R in 4C6 
4322 020 25190 290 Square core half RM6-R in 3H3 
4322 020 25200 316 Square core half RM6-S in 3H3 
4322 020 26510 258 Square core half RM4 in 3H1 
4322 020 26600 268 Square core half RM4/1i in 3F3 
4322 020 26610 268 Square core half RM4/i in 3E4 
4322 020 26760 272 Square core half RM5 in 3H1 
4322 020 26770 272 Square core half RM5 in 3D3 
4322 020 26780 272 Square core half RM5 in 4C6 
4322 020 26790 272 Square core half RM5 in 3H3 
4322 020 27080 272 Square core half RM5 in 3B8 
4322 020 27100 285 Square core half RM5/i in 3C85 
4322 020 27110 285\ Square core half RM5/i in 3F3 
4322 020 27120 285 Square core half RM5/i in 3E4 
4322 020 27130 285 Square core half RM5/i in 3E5 
4322 020 27260 340 Square core half RM8 in 3H1 
4322 020 27270 340 Square core half RM8 in 3D3 
4322 020 27280 340 Square core half RM8& in 4C6 
4322 020 27390 340 Square core half RM8 in 3H3 
4322 020 27420 340 Square core half RM8 in 3B8 
4322 020 27630 290 Square core half RM6-R in 3B8 
4322 020 27930 316 Square core half RM6-S in 3B8 
4322 020 27950 333 Square core half RM6-S/i in 3C85 
4322 020 27970 333 Square core half RM6-S/i in 3F3 
4322 020 28100 340 Square core half RM8 in 3C85 
4322 020 28170 361 Square core half RM8/i in 3c85 
4322 020 28190 361 Square core half RM8/i in 3E4 
4322 020 28220 361 Square core half RM8/i in 3F3 
4322 020 28230 361 Square core half RM8/i in 3E5 
4322 020 28320 387 Square core half RM14 in 3B8 
4322 020 28330 387 Square core half RM14 in 3cC85 
4322 020 28340 397 Square core half RM14/1i in 3C85 
4322 020 28370 367 Square core half RM10 in 3B8 
4322 020 28380 367 Square core half RM10 in 3C85 
4322 020 28400 367 Square core half RM10 in 3H1 
4322 020 28430 . 378 Square core half RM10/i in 3C85 
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catalogue number page description | 
4322 020 28450 378 Square core half RM10/i in 3F3 
4322 020 28490 378 Square core half RM10/i in 3E4 
4322 020 28530 312 Square core half RM6/i in 3C85 
4322 020 28550 | 312 Square core half RM6/i in 3F3 
4322 020 28560 312 Square core half RM6/i in 3E4 
4322 020 28570 312 Square core half RM6/i in 3E5 
4322 020 28760 107 Potcore half P11/7 in 3B8 

4322 020 54210 243 Potcore half 5,6 x 3,6 in 3D3 
4322 020 54300 94 Potcore half P5,8/2,5 in 3H1 
4322 020 54400 95 Potcore half P5,8/3,3 in 3H1 
4322 020 54510 245 Potcore half 7,4 x 3,9 in 3D3 
4322 020 54600 97 Potcore half 7,4 x 4,2 in 3H1 
4322 020 54610 97 Potcore half 7,4 x 4,2 in 3H1 
4322 020 54620 97 Potcore half 7,4 x 4,2 in 3H1 
4322 020 54710 247 Potcore half 9,4 x 4,8 in 3D3 
4322 020 54800 249 Potcore half 14 x 7,5 in 3H1 


4322 020 54900 251 Potcore half 26 x 9,2 in 3H1 


452 


4322 020 55010 382 Square core half RM12/i in 3c85 
4322 020 55020 382 Square core half RM12/i in 3F3 
4322 020 55030 382 Square core half RM12/i in 3E4 
4322 020 55250 378 Square core half RM10/i in 3E5 
4322 020 55500 383 Square core half RM6-S/i in 3E4 
4322 020 55510 383 Square core half RM6-S/i in 3E5 
4322 021 13220 209 Pre-adjusted potcore set P36/22 
4322 021 30040 410 Container for X22 

4322 021 30140 72 Nut for adjuster P14/8,P18/11,RM6-R,RM6-S,X22 
4322 021 30150 72 Nut for adjuster P22/13, RM8, X30 
4322 021 30160 72 Nut for adjuster P26/16,P30/19,P36/22,P42/29,RM10, X35 
4322 021 30180 112 Tag plate P11/7 

4322 021 30210 423 Spring X30 

4322 021 30220 439 Spring X35 

4322 021 30230 410 Cover for X22 

4322 021 30240 108 Coil former P11/7 

4322 021 30250 121 Coil former P14/8; 14 x 7,5 
4322 021 30260 122 Coil former P14/8 

4322 021 30270 138 Coil former P18/11 

4322 021 30280 139 Coil former P18/11 

4322 021 30290 139 Coil former P18/11 

4322 021 30300 156 Coil former P22/13 

4322 021 30310 157 Coil former P22/13 

4322 021 30320 157 Coil former P22/13 

4322 021 30330 174 Coil former P26/16 

4322 021 30340 175 Coil former P26/16 

4322 021 30350 115 Coil former P26/16 

4322 021 30360 194 Coil former P30/19 

4322 021 30370 195 Coil former P30/19 

4322 021 30380 195 Coil former P30/19 

4322 021 30390 210 Coil former P36/22 

4322 021 30400 211 Coil former P36/22 

4322 021 30410 211 Coil former P36/22 

4322 021 30420 226 Coil former P42/29 

4322 021 30430 227 Coil former P42/29 

4322 021 30440 126 Tag plate P14/8 

4322 021 30450 143 Tag plate P18/11 

4322 021 30460 162 Tag plate P22/13 

4322 021 30470 180 Tag plate P26/16 
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catalogue number page description 

4322 021 30480 199 Tag plate P30/19 

4322 021 30490 215 Tag plate P36/22 

4322 021 30500 231 Tag plate P42/29 

4322 021 30510 112 Container P11/7 

4322 021 30520 126 Container P14/8 

4322 021 30530 144 Container P18/11 

4322 021 30540 163 Container P22/13 

4322 021 30550 181 Container P26/16 

4322 021 30560 200 Container P30/19 

4322 021 30570 216 Container P36/22 

4322 021 30580 232 Container P42/29 

4322 021 30620 113 Spring P11/7 

4322 021 30630 127 Spring P14/8 

4322 021 30640 145 Spring P18/11 

4322 021 30650 164 Spring P22/13 

4322 021 30660 182 Spring P26/16 

4322 021 30670 201 Spring P30/19 

4322 021 30680 217 Spring P36/22 

4322 021 30690 232 Spring P42/29 

4322 021 30710 145 Nut P14/8,P18/11,P22/13,P26/16,P30/19,P36/22,P42/29 
4322 021 30720 145 Fixing bush P18/11,P22/13,P26/16,P30/19,P36/22,P42/29 
4322 021 31150 423 Cover X30 | 
4322 021 31160 439 Cover X35 

4322 021 31170 423 Container X30 

4322 021 31180 439 Container X35 

4322 021 31320 239 Coil former P66/56 

4322 021 31630 72 Nut for adjuster P9/5, P11/7 
4322 021 31700 101 Coil former P9/5; 9,4 x 4,8 
4322 021 31780 298 Clip RM6-R, RM6-S 

4322 021 31840 348 Clip RM8 

4322 021 31850 72 Nut for adjuster RM4, RM5 
4322 021 31900 262 Clip RM4, RM5 

4322 021 32210 259 Coil former RM4 

4322 021 32280 291 Coil former RM6-R 

4322 021 32290 292 Coil former RM6-R 

4322 021 32300 291 Coil former RM6-R 

4322 021 32310 292 Coil former RM6-R 

4322 021 32360 341 Coil former RM8 

4322 021 32380 341 Coil former RM8 

4322 021 32390 341 Coil former RM8 

4322 021 32420 341 Coil former RM8 

4322 021 32440 368 Coil former RM10 

4322 021 32450 368 Coil former RM10 

4322 021 32460 368 Coil former RM10 

4322 021 32470 368 Coil former RM10 

4322 021 32790 548 Coil former RM10 

4322 021 32830 273 Coil former RM5 

4322 021 32840 274 Coil former RM5 

4322 021 32870 406 Coil former X22 

4322 021 32940 317 Coil former RM6-S 

4322 021 32950 318 Coil former RM6-S 

4322 021 32990 98 Coil former P7,4/4,2; 7,4 x 3,9 
4322 021 33420 420 Coil former X30 

4322 021 33430 436 Coil former X35 

4322 021 33520 389 Coil former RM14 

4322 021 33530 389 Coil former RM14 


February 1986 453 


454 


catalogue number page description 

4322 021 33540 244 Coil former 5,6 x 3,6 

4322 021 33550 96 Coil former P5,8/3,3 

4322 021 33620 423 Container X30 

4322 021 33630 439 Container X35 

4322 021 33690 392 Clip RM14 

4322 021 33700 252 Coil former 26 x 9,2 

4322 021 34040 334 Coil former RM6-S/i 

4322 021 34050 362 Coil former RM8/i 

4322 021 34060 379 Coil former RM10/i 

4322 021 34070 399 Coil former RM14 

4322 021 34110 384 Coil former RM12 

4322 021 34170 384 Clip RM12 

4322 021 34220 399 Clip RM14 

4322 021 38320 196 Inductance adjuster P30/19, RM10 

4322 021 38340 196 Inductance adjuster P30/19, RM10 

4322 021 38380 196 Inductance adjuster P30/19, RM10, X35 
4322 021 38390 196 Inductance adjuster P30/19, RM10, X35 
4322 021 38400 158 Inductance adjuster P22/13, RM8, X30 
4322 021 38410 158 Inductance adjuster P22/13, RM8, X30 
4322 021 38420 158 Inductance adjuster P22/13, RM8 

4322 021 38430 158 Inductance adjuster P22/13, RM8, X30 
4322 021 38440 158 Inductance adjuster P22/13, RM8, X30 
4322 021 38450 158 Inductance adjuster P22/13, RM8 

4322 021 38480 158 Inductance adjuster P22/13, RM8, X30 
4322 021 38490 158 Inductance adjuster P22/13, RM8, X30 
4322 021 38600 295 Inductance adjuster RM6-R, RM6-S, X22 
4322 021 38610 295 Inductance adjuster RM6-R, RM6-S, X22 
4322 021 38620 295 Inductance adjuster RM6-R, RM6-S, X22 
4322 021 38640 295 Inductance adjuster RM6-R, RM6-S, X22 
4322 021 38650 295 Inductance adjuster RM6-R, RM6-S, X22 
4322 021 38670 295 Inductance adjuster RM6-R, RM6-S, X22 
4322 021 38680 295 Inductance adjuster RM6-R, RM6-S, X22 
4322 021 38690 295 Inductance adjuster RM6-R, RM6-S, X22 
4322 021 38700 260 Inductance adjuster RM4, RM5 

4322 021 38710 260 Inductance adjuster RM4, RM5 

4322 021 38720 260 Inductance adjuster RM4, RM5 

4322 021 38750 260 Inductance adjuster RM4, RM5 

4322 021 38780 260 Inductance adjuster RM4, RM5 

4322 021 38790 260 Inductance adjuster RM4, RM5 

4322 021 39240 212 Inductance adjuster P36/22, P42/29, X35 
4322 021 39280 212 Inductance adjuster P36/22, P42/29, X35 
4322 021 39290 212 Inductance adjuster P36/22, P42/29, X35 
4322 021 39410 176 Inductance adjuster P26/16 

4322 021 39420 176 Inductance adjuster P26/16 

4322 021 39450 176 Inductance adjuster P26/16 

4322 021 39480 176 Inductance adjuster P26/16 

4322 021 39490 176 Inductance adjuster P26/16 

4322 021 39600 140 Inductance adjuster P18/11 

4322 021 39610 140 Inductance adjuster P18/11 

4322 021 39620 140 Inductance adjuster P18/11 

4322 021 39630 140 Inductance adjuster P18/11 

4322 021 39640 140 Inductance adjuster P18/11 

4322 021 39650 140 Inductance adjuster P18/11 

4322 021 39670 140 Inductance adjuster P18/11 

4322 021 39680 140 Inductance adjuster P18/11 

4322 021 39700 123 Inductance adjuster P14/8 
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4322 021 39710 123 Inductance adjuster P14/8 

4322 021 39720 123 Inductance adjuster P14/8 

4322 021 39730 123 Inductance adjuster P14/8 

4322 021 39740 123 Inductance adjuster P14/8 

4322 021 39750 123 Inductance adjuster P14/8 

4322 021 39780 123 Inductance adjuster P14/8 

4322 021 39790 123 Inductance adjuster P14/8 

4322 021 39810 102 Inductance adjuster P9/5, P11/7 
4322 021 39840 102 Inductance adjuster P9/5, P11/7 
4322 021 39850 102 Inductance adjuster P9/5, P11/7 
4322 021 39890 102 Inductance adjuster P9/5, P11/7 
4322 022 OO. 107 Pre-adjusted potcore set P1i1/7 
4322 022 01. 107 Pre-adjusted potcore set P11/7 
4322 022 02. 120 Pre-adjusted potcore set P14/8 
4322 022 03. 120 Pre-adjusted potcore set P14/8 
4322 022 04. 137 Pre-adjusted potcore set P18/11 
4322 022 O05. 137 Pre-adjusted potcore set P18/11 
4322 022 06. 155 Pre-adjusted potcore set P22/13 
4322 022 07. 155 Pre-adjusted potcore set P22/13 
4322 022 08. 173 Pre-adjusted potcore set P26/16 
4322 022 09.. 173 Pre-adjusted potcore set P26/16 
4322 022 10.. 193 Pre-adjusted potcore set P30/19 
4322 022 11.. 193 Pre-adjusted potcore set P30/19 
4322 022 12.. 209 Pre-adjusted potcore set P36/22 
4322 022 13.. 209 Pre-adjusted potcore set P36/22 
4322 022 14.. 225 Pre-adjusted potcore set P42/29 
4322 022 19.. 418 Pre-adjusted cross core set X30 
4322 022 20.. 107 Pre-adjusted potcore set P11/7 
4322 022 21 107 Pre-adjusted potcore set P11/7 
4322 022 22. 120 Pre-adjusted potcore set P14/8 
4322 022 23. 120 Pre-adjusted potcore set P14/8 
4322 022 24. 137 Pre-adjusted potcore set P18/11 
4322 O22 25. 137 Pre-adjusted potcore set P18/11 
4322 022 26. 155 Pre-adjusted potcore set P22/13 
4322 022 27. 155 Pre-adjusted potcore set P22/13 
4322 022 28. 173 Pre-adjusted potcore set P26/16 
4322 022 29.. 173 Pre-adjusted potcore set P26/16 
4322 022 30.. 193 Pre-adjusted potcore set P30/19 
4322 022 31.. 193 Pre-adjusted potcore set P30/19 
4322 022 32.. 209 Pre-adjusted potcore set P36/22 
4322 022 33.. 209 Pre-adjusted potcore set P36/22 
4322 022 34.. 225 Pre-adjusted potcore set P42/29 
4322 022 35.. 225 Pre-adjusted potcore set P42/29 
4322 022 39.. 418 Pre-adjusted cross core set X30 
4322 022 41. 100 Pre-adjusted potcore set P9/5 
4322 022 45. 405 Pre-adjusted cross core set X22 
4322 022 47.. 316 Pre-adjusted square core set RM6-S 
4322 022 50.. 367 Pre-adjusted square core set RM10 
4322 022 51.. 340 Pre-adjusted square core set RM8 
4322 022 53.. 434 Pre-adjusted cross core set X35 
4322 022 54.. 290 Pre-adjusted square core set RM6-R 
4322 022 55.. 290 Pre-adjusted square core set RM6-R 
4322 022 56.. 387 Pre-adjusted square core set RM14 
4322 022 57.. 258 Pre-adjusted square core set RM4 
4322 022 59.. 272 Pre-adjusted square core set RM5 
4322 022 61. 100 Pre-adjusted potcore set P9/5 
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022 67... 
022 70... 
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"300 50101 


300 50201 
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300 50601 
301 00101 
301 00301 
301 00501 
301 00701 
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301 01101, 


301 01301 
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301 01901 
301 04001 
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301 04201 
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Pre-adjusted 
Pre-adjusted 
Pre-ad justed 
Pre-adjusted 
Pre-adjusted 
Pre-adjusted 
Pre-adjusted 
Pre-adjusted 
Pre-adjusted 
Pre-adjusted 
Pre-adjusted 
Pre-adjusted 
Tool drawing 
Tool drawing 
Tool drawing 
Tool drawing 
Tool drawing 
Tool drawing 
Tool drawing 
Tool drawing 
Tool drawing 
Tool drawing 
Tool drawing 
Tool drawing 
Tool drawing 
Tool drawing 
Tool drawing 
Tool drawing 
Tool drawing 


cross core set X22 
Square core set RM6-S 
Square core set RM10 
square core set RM8 
cross core set X35 
square core set RM6-R 
Square core set RM4 
square core set RM5 
square core set RM8 
square core set RM14 
Square core set RM6-S/i 
square core set RM12/i 
for P14/8 

for P18/11 

for P22/13 

for P26/16 

for P30/19 

for P36/22 

for P42/29 

for P11/7 

for X22 

for X30 

for X35 

for RM6-R/RM6-S 

for RM8 

for RM5 

for RM4 

for RM10 

for RM14 


Adjustment tool for P9/5,P11/7,P14/8,P18/11,P22/13, 


RM4 ,RM5,RM6-S 
Adjusted tool 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 
Standard coil 


for P26/16,P30/19,P42/29,RM8,RM10 
to X25 

to RM4 

to RM5 

to RM6-R/RM6-S 
to RM8 

to RM10 
to RM14 
to P9/5 
to P11/7 
to P14/8 
to P18/11 
to P22/13 
to P26/16 
to P30/19 
to P36/22 
to P42/29 
to P66/56 
to X22 

to X30 

to X35 
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